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T/ic Aurlio Fair Los Angeles won'i have any siyns like ihis 

at the entrance, but the one in Tokyo did and altrarted .5.5.600 
nisitor.%. See Austin Comes to. Japan, page 20; lor AFLA, 
page 30. 
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SHORHWG TYPE MALLORV 



Preamplificr-lone control units are becoming larger and more 
elaborate in the commercial ficlil, as in the imagination of 
many who long for injinitt flexibility. But this design is aimed 
at those who tcont practical and complete controls without 
complexity, performance tvithout bulk. See page 20. 




SOUND SYSTEM FOR MULTI-USE AUDITORIUM 
THE MINIATURE PREAMPLIFIER 
AUDIO COMES TO JAPAN 

NEW APPROACH TO ELECTRICAL RESONANCE 




Am 




(B(D(D 



IJie AMPEX «00— ThE firjf 
trvlf portable tape rscordef capable of meelfng (he highesl 
professional demands. If is usable either oj o porlabSe 
or in a custom insiallolioti — eifher veriical or 
horizontal. II plays throogfi an exfernal ompfifier and jpeakef. 

The AMPEX «£»— A porloble 
oiilp)i(iei--speator onf( of compofotile high quality. II is furnished 
in mafcheof portable case, weighs 19 pouods ond provides 
remarkable high ftdefity in a convenient size, 
Pricts: Ampex 600) unmounfed f 498; in porloble cose $54S 
Ampex 620 omplifier-jpeofcer in portable case $1 ^(9 .50 




for perfectionists only 

It's in a class completely by iUelf. For instance, the 
Ampex 600 records 30 to 15,000 cycles at 7 Vi in/sec. 
Signal-to-noise ratio is over 55 db. Flutter and 
wow is less than 0.25%. But wiiat matters most is 
what you hear. Tlicrc is o monitoring switch on 
the face of the Ampex 600. Turn it, and you can 
compare what goes in and what comes out. You 
wil! hear no difference. Fidelity is "perfect" — 
and this is □ portable machine that weighs less 
than 28 pounds. 

Though there is a wide selection of tape recorders thot 
can be bought for less, there are great numbers of 
discerning high fidelity enthusiasts who will hear the 
difFerence. And they will want an Ampex 600 and no olher. 



^^fcre IS tokal Qfeltttcb Q^enulttHf 
•Id famous Violtmsi^ sa^st 



HJOJ'i 

"For years I have been seeking a portable recorder to 
use in practice and rehearsal. In the new Ampex 
600, I finally found what I've been looking for— a 
unit which reproduces music with complete fidelity. 
Even on tour 1 practice with Ampex." 



Ampex 



^^liG ofignaiure of C^evf&citon in'^^afje (^lecordt 

For complete specifications, wrile today to Dept. S-^S86 
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Distributors in principal cities (see your loceJ 
(t'lepfioBe directory vnder "Recording Equipment") 



AMPEX CORPORATION • 934 CHARTER ST. • REDWOOD CITY, CALIFORNIA 
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GetUewfREE 

PUBLIC 
ADDRESS 




Valuable Facts 
Help You Install 
Better PA Systems 

far iho first time, such helpful 
information in a compact Handbciokl 

• Sliows how to make sound surveys 
and recommendations — with factory 
and arena examples, 

• Discusses public address require- 
ments in auditoriums, stadiums, large 
rooms, etc. 

• Explains operational factors of impor- 
tance in public address loudspeaker 
systems for all types of applications, 
indoors and outdoors, 

• Explains thiree major points to con- 
sider in public address loudspeaker 
projectors, 

• Tells what the CDP Compound Di(- 
Iraclion Projector' is— what it does— 
nnd how It provides a PA speaker 
system o( much greater range, effi- 
ciency and dispersion. 

• Includes lllustralions, diagrams, 
charts, formulas, engineering data, 
technical 4 architectural specifrcations, 

^Design Patonl i&9,904 
Additional Patent Pend, 



Send for your FREE copy now 
or see your £-V Dislribulor 




ELECTRO-VOICE, INC » BUCHANAN, MICH. 

Without obligation, send me FREE copy 
of the CDP Public Address Handbook. 
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ADDRESS. 
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AUDIO • FEBRUARY, 1955 



www amRrinanradinhi.qtnrv mm 



Miniaturization 
Engineers 



I FOR 

I 

I RESEARCH. 

' DEVELOPMENT 

I 

I AND 

I 

I APPLICATION 

I OF 

j SUBMINIATURIZATION 

] TECHNIQUES 

I 

Sigiiificaiit advmicemems in 
the fields of guided missiles, airhonie 
ehcironic systems and commrdal 
electronic computers are 
fequiringfiirilier applications of 
mimaiurization ledmiques in the 
Hughes Advanced Electronics 
Laboratory. Positions are open for 
engineers qualified in this work. 

I 

I AREAS OF WORK 

j Techniques involved dcnl with 

I printed and etched circuits, cii- 

I capsulation, plastics, mcwlKirgy, 

I dip -soldering, spot -welding, 

1 electro chemistry and materials. 

I Development activities are con- 

I ccnicd with plug-in iiniis, aiito- 

I assembly techniques, putted 

I units, new wiring mcdiods.clec- 

j tromechanical devices, hardware 

j and production techniques. 

I These techniques arc used to 

j achieve compactness, reliability, 

j ease of manufacture, servicc- 

1 ability and intcrchangeability. 

Hon' to apply: 

i W ri :c today, gt vi ng de tai !s of 
qualiiications and c>:perience. 
Assurance is required that 



I 

J relocation of the applicant 

1 will not cause dismprion of 

] an urgent military project, 

t , 



Scientific and Engineering Staff 



Hughes 

RESEARCH 
AND DEVELOPMENT 
LABORATORIES 



I 



Culver City, 

Los Angeles County, 

California 



AUDIO PATENTS 



RICHARD H. DORF' 



HivRE IS ..\ VOLUME COMPRESSOR or limiteT 
(depending on the effective (jain of 
the control tube) which we present 
because of its siinplicily ratlier than any 
startling new concepts. The inventor.s, 
Kenneth H. Doriot and George F. Mc- 
Glumfiliy of Penn Township, Pa., state 
that it combines ilic instant action of a 
clipper withonl a clipper's distortion and 
the constant regulating action of an a.g.e, 
system. Tlie Patent Office, however, allowed 
only one claim covering the a.g.c. part. 
The chpping action, wliich lakes place in 
the second stage quite independently of the 
a.g^.c. doci contribute some dis.ortion and 
might well be left out by those using this 
circuit for good-quality recording. The num- 
ber of the patent is 2,695,338. 

The circuit appears in Pig. 1. Ignoring 
R, and V s with its associated components, 
except to note that a d.c. grid-leak path 
to ground is provided llirouRh the back- 
resistancc oi rf.ct, and A.'... V , and V : make 
a standard-looking two-stage amplifier, in 
which Vi is a variable-nui pentode. Bias 
for Fi is obtained at the cathode from a 
voltage divider R-Ri across the B-supply. 
with C, for bypassing. This keeps cathode 
bias voltage constant and makes the net 
bias, and thus gain of the stage, dependent 
on a negative d.c. applied, as discussed be- 
low, to the grid. For the same reason screen 
voltage is obtained from a tiividcr Rt-Rt. 
across the B-siippIy, with C, as bypass. 

The input signal goes not only to the 
grid of V, through d.c. blocking capacitor 
Cj, but also to the grid of f''s, the control 
tube, through blocking capacitor d, with 
R; as the Vi grid leak. When a signal 
appears at the input, it is amplified by Vs, 
whose plate is connected through blocking 
capacitor Ci to its own internal diode and 
the audio is thus rectified, appearing across 
R, as a pulsating negative voltage with 



* Audio Cmisnitont, 255 W. 84ih Si., 
Ne7f York 24. N. V. 



respect to ground. This negative voltage 
passes through bect, a copper oxide or other 
kind of dry rectifier, m the forward direc- 
tion and charges up Cs negatively witli 
respect to ground. The negative charge on 
C< is applied, of course, to the grid of V, 
and reduces its gain by an amount propor- 
tio7ral to the charge and thus to the ampJi- 
tiirie nf the incoming signal. Tin's comprises 
gain-limiting action. 

The value of Cs in relation to that of the 
forward resistence of rect comprises a 
time constant wliich is (luite short, but must 
be equal to at least one cycle of the lowest 
frequency to be passed through the system 
so that the amplifier gain does not follow 
the audio waveshapes. This is standard in 
situations of this kind. At all frequencies 
above the lowest, therefore, one or more 
cycles of audio will pass through before 
the amplifier gain is reduced, which is also 
standard for a.g.e. circuits for obvious 
reasons. 

The circuit should not recover instantly 
after a high-amplitude signal because, espe- 
cially with speech, the next word or syllable 
might also be of high amplitude and this 
rapid and continual change in gain would 
be unpleasant. This is taken care of here 
by the fact that the back-resistance of the 
rectifier is enormously larger than the for- 
ward resistance. Therefore, while C, 
charges quickly, with Ci chosen for mini- 
mum usable chargii^g time, it discharges 
through the hect back resistasice smoothly 
and slowly. Thus the next syllable or word 
will normally come while the gain is still 
reduced and the desired effect is obtained. 

This a.g.c. action is perhaps somewhat 
better than most in that respon.se to an 
overloading peak can be theoretically as 
fast as, say, 1/16 of a second, assuming 
tiie low-frequency audio lisnit to be 16 cps. 
while the recovery time is very much slower 
and smooth enough not to cause system 
noise to give the game away by fluctuating 
in level obviottsly. 
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Since 1935 

the Garrard has been 
sold and serviced 
Ihroughoul the United Stales. 



It is recognized everywhere 
for superior 

performance, rugged ness 
and reliability. 



"RrGHTS" and "WRONGS" 

sf record changer design 
(Inportint Jn piireetrjteyaur nauM), 




Finest Record 



mmj: 

Garraril Precision Pusher Platform . . 

the only tecoid channlni aevliie (hat njiiMH 
posHlue, Miil(^> 5i^>ndlin.^ fit leiorils lyiih jUMjhI 
«entflr hoTet 

WHONG: 

"Overhead Bridges" (« on onrinary «ruiin.ra) 

. . . which mty tfamdEe or dislodge rMordf 
iccliientilly. 



RtQHT: 

Ga_rr3rd removable aad inlerchangeable 

spifldies . . . taslly tn^srlsd; nccommoiMU all 
imojds. 3)1 slies, as ihey ware inada to be 
played; pgll nut Instantly Ip facMllate ramitvil itf 
rucnrds Irsin tLiintaple, 

WRQNE: 

Filed Spindles iss mi ordinary chang«rs) . . . 
which require rippjng reconlx upwardj onr 
metallic spindle piojBctlans after plarint. 



Other Garrard features inolndo: 4 ^oIp i 

—no niinble. no Induced hum • heart dri's ikiK 
-no wows, no waves • welghlsd tiintUblt- 
flywhcQl actfon, constant speed • mullni iwlttli 
—silence between records » illeni aubmutlc 
sWp-shuts oW after last lecord; no disturbing 
"pidp". ■ easy stylus weight adlustment-pro- 
ttecls long.playing recoids • balanced-raounttd 
lions arm-lrue tangent tracking - unlversji ihill 
~lits all popular hlglt fidelity cartridges 




are cordially invited to visit the British Industries Corporotion exhibit at the 
Annuol Los Angeles Audio Fair, at the Alexandria Hotel, Rooms 315 and 3T8, 
ruary 11 through 13.- See and hear Britolrr's finest audio equipment, including: 

WHAftFEOALE LOUDSPEAKERS ... deilgned and buill undsr lfi« p«nonal <uper- 
vjfion of G. A. Briggt . , .v/orld renowned aulhcrily on lound. WharTeaalo totjdlp»ak*rt 
offer the unique conflruclion leoiurt, of clolh lufceniion— a fair bufTor between ipeaker 
(rome end <one— and coir chaifis. 

lEAIf TL/IO -Hfgt, fidsllly AtA?UflER complele wilh "Poinr One" REMOIE CON- 
TROL PRE-AMPLIFIEft. Mofl economical arrtplifrer combinorion ever builr by teaV. 
Hormonic rfdrorrlDn only one lenlh of one percent. Iniuret fawloii roproducrion. 
EXClUStVE FEA70ltEI Convenient rape recorder iackf (input and oulpur} on fro/it pone] 
for 'Inironronooui utet 

R-J LOUDSPEAKER ENCLOSURES-"Maiimum eon— Minimum Space" Hearing 
ji beliovingi R.J Speokor Eneloiurei hove eilobliibed on entirely new trend lr\ audio 
deiign with thrilling perforrrionce from any loudipeoker; bookiheif OAd Floor Modeti. 
THE R'J WHARFEDALE, . . First and only complete R-J uniti Two greet protfuclt-' 
the R.J tingle ihell ENCLOSURE and a special WHARFEDAIE SPEAKER hove been 
brilliantly motcbed in IhTi L . . the deftr^itrve combinotran among compact hiffh- 
porformance ipeaVeri. 




WRITE FOR A COPY OF 

"SOUND CRAFTSMANSHIP" 1.?.'^ 

Mail coupon today for a complimentorv 
copy of "Sound CraFtsmanifilp'* 15 
poflM illi/itr4lin0 and deKribins oil 
products of tha British Industriet Gtovfit 

BRITISH INDUSTRIES CORP., Dept. 
164 Duane Slreel 
New York 13, N. Y. 

Pleaie lend "Sound Craftiminthip" to'. 
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WHY A PROFESSIONAL STODIO MICROPHONE 
FOR HOME RECORDING? |||b>.^ _ 




^Ultfc CONCERT-LINE ISr 

Tested and approved by 

DOWN BEAT'S Hi-Fi Buyers Aid (Oct. 20, 1954) 





CONCERT-LINE "333" 



For treasured recordings in your home you 
always can depend on this Shure Concert- 
Line Studio Microphone. It is highly rec- 
ommended for the most discriminating 
users who insist on the finest equipment 
—because they know that for professional 
results a professional microphone must 
be used. 



The Concert-Line "333" is a slender, 
rugged, truly high-fidelity microphone. 
It is uni-directlonal, reduces random 
noise pickup by 73 "?^. This means that the 
distracting background noises you so fre- 
quently encounter when using conventional 
microphones for home recording are almost 
completely eliminated. 

The "333" has a smooth, extended frequency response 
of 30-15,000 c.p.s., plus or minus IVi db— perfect for 
vocal or instrumental, solo or group recordings. It is equipped with a voice- 
music switch for added flexibility in achieving the finest recordings. 

W\\q for the informative Catalog 33, which gives complete descriptive 
literature on the iViodel "333"— or see your Shure Distributor. 





Saies Division, Shure Brothers, Inc., 225 W. Huron Street, Gtilcaso 10, 111. 



Anyone who buiids the device may wanl 
to be able to control the degree of a.g.c. 
and til is is simply done by converting R^ 
to a potentiometer with the grid con- 
nected to the pot arm. As to time constants, 
the value o( Ci should govern attack almost 
entirely since the forward resistance of 
a rectifier is negligible. Decay of the a.g.c. 
voltage could be hastened by placing a 
suitable resistor across Ct or perhaps across 
the rectifier, if; must, of course, be kept 
high since it isolates d from the Vi grid 
and prevents it from acting as a low-pass 
filter. C( can be removed, incidentally, if 
the input signal contains no d.c. And except 
for the following clipper stage, V } can 
have a resistance-coupled output circuit. 

Vt, which need be used only where even 
a very short overmodulafion peak might 
destroy equipment or relations with the 
FCC, is a clipper stage which operates as 
such only during the short period required 
for Ci to charge up and reduce the gain 
of V I. The clipping creates distortion, of 
course, but it happens for such brief periods 
that the inventors claim its effect is negU- 
gible. 

Tlie V, stage looks like an ordinary 
push-pull arrangement, except for ifj and 
but is biased so that it operates near 
the knee of its saturation curve. This means 
that the increase of plate current in each 
triode is not proportional to the increase 
in positive grid voltage. In addition, the 
stage will absolutely clip off the tops of 
any \vavii whose peak amplitude is more 
titan 10 per cent greater than the average 
amplitude and additional positive grid volt- 
age above a certain point will produce no- 
increase in plate current, presumably due 
to a negative voltage drop across Rt or /?» 
caused by grid current. All this, we assume, 
takes place near maximum desired ampli- 
tude, the stage operating linearly at normal 
levels. 

The usual user will employ only the Vi 
and V- portions of the system, using resis- 
tive output for V 1 and feeding signal from 
here to whatever the next voltage-amplifier 
stage would normally be. We would like 
to give you values of R and C and exact 
tube types for the circuit, but the inventors 
didn't give them and we haven't done the 
necessary design work. They should not 
be liard to arrive at however, with a little 
intelligent experimentation. 

Yon may have a copy of tliis or any other 
U. S. patent for 25 cents from The Com- 
missioner of Patents, Washington 25, D,C^ 
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IS lh« perf ected 
"Jong-playing" 
magnetic 
tape, bringing 
you 50% extra play- 
ihg time with no compromise ih 
strength or recording quality. 

One reel of "Plus-SO" is equal in re- 
cording or playback time to 1 ]4, reels 
of standard tape. More listening per 
reel . . . less time changing reels. Best 
of all, Soundcraft "Plus- 50" uctuatly 
costs less per foot than quality acetate- 
base tapes! 

The secret of "Plus-50" lies in its ex- 
tra thin "Mylar" base (1 mil as com- 
pared to 1.5 mils in acetate tapes). 
*'Mylar," DuPont's Polyester Film, con- 



tains no plasticizer. It will not cup or 
curl. Elongation and shrinkage from 
heat, cold and humidity are barely meas- 
urable. And it's far stronger than the 
thicker acetate . . . one third as strong 

as steei! 

There has been no compromise in the 
development of "Plus-50" — a big ad- 
vantage for you! The oxide coating is 
conslant. full-deplh — to maintain cor- 
rect frequency response, output level, 
and bias characteristics. No machine ad- 
justments arc needed. "Plus-5()" can be 
jnferspliced with other fine Quality tapes 
without level change. 

Sec your Soundcraft Dealer for 
"Plus-50" as well as these other famous 
Soundcraft Magnetic Recording Tapes: 



Soundcraft Recording Tope (in the box 

with The Red Diamond) the all-purpose 
"Standard of the Industry." 

Soundcrafr Professionttl Tape (in the 

box with The Blue Diamond) for radio. 
TV and recording studios. Splicc-frcc up 
to 2400 feet. Standard or professional hubs. 

Soundcraft Lifetime® Tape 'he box 

with The Yellow Diamond) for priceless 
recordings. DuPont "Mylar" base. For 
rigorous use . . , perfect program timing. 
Store it anywhere virtually forever. 

Soundcraft Tapes are the world's fin- 
est — and yet they cost no more. 

FOR EVERY SOUND REASON 



REEVES 



SOUNDCRAFT 



CORP. 



1 0 East 52nd St., New York 12, N. V, 
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HIGH 
FIDELITY 
RECORDS 



MAKE 
YOUR 
OWN 



with the REK-O-KUT 






PORTA 



OISK RECORDER AND 
BLE PLAYBACK PHONOGRAPH 



The outstanding advantages of a disc recording is that 
it is permanent and it can be played back on any phono- 
graph. Because of this, most tape recordings ukimately 
end up on discs. 

If you would like to add your favorite tape recordings to 
your regular record library, it is a simple procedure to 
cut your own high quality record discs with a Rek-O-Kut 
Challenger. And you can also make direct recordings on 
disc— 'live' or 'off-the-air'— at 33 '/S, 45 or 78 rpm. And 
when the discs are finished, you can play them back im- 
mediately on the Challenget or on your own high fidelity 
music system. 

The Challenger is the only portable recorder that em- 
ploys a professional overhead cutting lathe with inter- 
changeable lead-screws, and a turntable 
driven by a hysteresis synchronous motor. 

I The playback amplifier has a frequency 
response from 20 to 20,000 cycles 
± 1 db with independent bass and treble 
controls. A wide- range 10-inch speaker 
is mounted in the detacliable cover. The 
playback arm is equipped with a dual 

sapphire magnetic pickup. 

REK'O-KUT Challenger 

for 33 Vi and 78 rpm— with Standard 
Groove Lead screw .... $459.95 

45 rpm Accessory Idler . . 8.00 

For complete description, write Dept. AB-] 

REK-O-KUT COMPANY 

MAKERS OF THE FAMOUS Rondine TURNTABLES 
38-01 Queens Boulevard, Long Island City 1, N, Y. 




NEW LITERATURE 

• Allied II.Bdio Corporation, 11)0 N'. West- 
ern Ave., Cliicae'O id, 111., is oIYering free 
o( cbarge tin inteyestinp two-color booklet 
which 6X]}lahis high-iidelity rei>i'()ductioD 
of voice and musif^. The a-ttractivcly-illtia- 
tratod booklet is titled "This is Ilich Fi- 
delity." It exjilaina in non-Lechiucal lain- 
ffua^e the I'u net ions of the basic units 
which ai'e used in home music systenvs- 
The booklet also discusses what porcenl- 
age of tlie hi-ft dollar should be devoted to 
each conipoi^ent, and inoJudes tips on how 
to save money for tlie budget-mfnded. A 
separate section shows ways of UKidernia- 
ing existing cquiiiment. 

• Aoro Products Company, 360 Shurs 
Lfane, Philadelphia, Pix., covers tiio com- 
plete line of Ao'osound Ultra-Lilnear 
transformers in a new le-page booklet 
available on request. Along with a thor- 
ough description of each item, the booklet 
is replete with schematics which show 
various Aorotiound transforinert; used in 
many types of amplifieT- <2ii^c:uits. 

• C&TLtrala.b Division, of Ctlobe-TJnioxL, Inc., 
900 E. Keefe Ave., Milwaukee I, Wis., has 
available for service tFifiinoers. amateurs 
and experimenters a thorouglily revised 
16-page catalog containini; technical data 
and illustratioii.s of the company's five 
stock lines of controls and electronic com- 
ponents. Among tlie items listed are 
Fastatch dual controls, Snap-Tile con- 
trols, and v.-irious types of swiiohes and 
capacitors. Request for free copy of 
Catalog N'o. 29 should be addressed to 
Dept. A-82. 

• Carter Motor Co., MiS N. MapleWood 
Ave., Chicago 47, 111., in its llate.si dyna- 
motor catalog No, 155 pre^enLs 2S utU'ae- 
tively illustrated pages which provide both 
electrical and mechanical iSpecitiealions of 
all Carter products. Cat.'iiosed for the first 
time is the improved C.irter Change-A- 
Volt dynarnotor. by which it is pos.'ible to 
use present 6-\'t>tt mobile radio eauipinent 
in the new cars with 12-volt electrical .sys- 
tems without rewiring or tube repUioement. 
Requests should he directed to Dept. 10 

• Altec Lansing Corpon-tion, EtSHG ::;anta 
Monica Blvd., Beverly Hills, Calif., is now 
releasing its new catalog titled "Jobber 
Sound Products." This catalog gives com- 
plete data on eight dirferent Altec micm- 
phones including the special sc-ienliric con- 
denser microphones for the meii^iii-enierii 
of liigli-iriteiiHity sounds and the newly- 
developed heart microphone for cardiovas- 
cular research. AinpHficr.s, speakers, horns, 
cabinets .and 70-voli transformers are also 
included. Copy may he obtained from the 
company or from its authorized jobbers 
and dealers. 

• B-Z Way Templates, 2212 S, Colby Ave.. 
Los Angeles 64, Calif., has available liter- 
ature on tetnijlales for electronic engi- 
neers, draftsmen, and designers. Among 
items covered are vinyl plastic templates 
for layout of vacjum-tube sockets, ca- 
pacitor t\vit?t-lork bases, rotary-selector 
switches, and Viicuuni-tube outlines. In- 
quiries should be directed to the attention 
of Richard D. Blayney. 

• Trio Iiaboratories, Inc., 32»3 Siailord 
Ave., Wantagh, N\ Y., will mail to inter- 
ested parties a series of four Engin'gering 
Bulletins which describu the eoriipany's 
line of miniature piiiiel-niountir!^ Vii^uuni- 
tube voltmeters, auxiliary pnwer supiMifis. 
and the technique of obtaining automatic 
scale selection in test equipment design. 
The sheet covering ih<2 VTVM is of great 
interest to users of portable eqtiipment, 
designers of airborne dtivitres, a.nd maim- 
facturers of complex test instruments. 

■ Beetanan Instraments, Inc., 220 Pasa- 
dena Ave., South Pasadeiui, Calif., has is- 
sued a -l-poee illustrated bulletin describ- 
ing <1-C. ami a.e. expanded-scale panel volt- 
meters which are now available from the 
conip.iny's Arga Di^'lsion. Tables are 
given for base voltages, spans, and ac- 
curacy. Ill al! of these meters only the 
I'ange of hitei'est Is Included on the scale; 
the remainder of the scale lias beem dis- 
carded for greater expansion .'tnd conse- 
quent ease ot readinjj. 
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Praise. . . owes its value only 

to its scarcity" -Samuel Johnson 





McPROUD 

Editor of 
Audio Magazine 

"From the standpoint of economy 
alone, the diamond stylus will 
give many more hours of high-quality 
I reproduction per dollar than any 
other. Aside from that, however, 
the possibility of damage from a 
worn stylus is reduced considerably, 
and I will not use any pickup 
for more than an hour or so unless 
it has a diamond stylus." 



PLAY SAFE 
PLAY DIAMOND 



TETRAD 



WORID'S lARGtST 
MANUfACrURffiS 
OF DIAMOND STYll 



Ask your dealer or serviceman for a BRAND NAME DIAMOND 
Record-Needle Care Folders: Dept. U-2, 62 St. Mary Street, Yonkers, N. Y. 
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BE YOUR OWN 
AUDIO ENGINEER 



MODEL 80 
MODEL 8113 
MODEL 81 IS 



CABINART 




HI Fl 



EQUIPMENT 
CABINET 



SPEAKER 
CABINET 





MoeJsI bo hat liff lid, ramovable panth. 
tIaM raffix Ikinad for 12" or 15" ip«akerf. 
OveroK dtmsnjlonj, 33Vi"H, 23"W, 
1^"D. M80 flin«r i^cWan, Inildoi 30"H, 

Ji%"W, i3i/i"D. Maiij, Mana baffl» 

volumai 6 cubic faet. white pine 

SO tquipnient cablnst Icil $27.00 
8115 12" tpeaktr cabinet VII 18.00 
ei13 IS" ipaaker cabinet kit 18.00 



T S 



ACOUSTICALLY ^NGINEIk^d — ASSEMBLED WITH ONLY A SCREWDR/VERl 



FEATURING 

THE KUPSCH-VESI6NEV 




DIRECT RADIATION OF HIGHS 
BACK SAOIAriON OF lows 



MODEL K-n 

MODEL K-15 

K. 12 34.00 

K. \5 42.00 




read/-to-flniih birth 



An WlJ procljlon-tur 10 lite, baffles cre-cut for 
12" or 15" speakert. Kiti Include Saran plcifllc 
acoutliclolh. slue, landpaoer, ploilic wood, hard- 
ware, aitembly iniTructlani and finiihing initruc- 
Koni. Write for complete catologi and noorest ' 
Cobinarf kil dealer. 



Model 61, Model 63 



corner horn 



REBEL enclosure development entails a 
cavity and slot port, to form a resonant 
chamber, and a horn coupled to the 
slot. The slot is loaded by the horn; the 
proportioning of slot, cavity and horn 
provide bass response below 1 00 cy- 
cles which corresponds in efficiency 
to the front-of-cone direct radiator re- 
sponse above this critical 100-cycle 
point. There are two ways one might 
consider the function of this horn. One 
is a bass reflex with a horn acting as 
a resistive load on the port. System 
resonances are damped by useful 
radiation resistance while the horn 
does not cost anything. It is already 
formed by the room corner. Again, if 
a full horn were added below the 
100-cycle point bass response would 
be boomy and unnatural. But, in the 
Rebel enclosures, the cavity-port com- 
bination acts as on acoustic low pass 
filter. And its design is such that low- 
end response will compare with re- 
sponse higher in the sound scale. 



13 " speaker — $19.95 
15" speaker — $23.95 

all prlcei lltgSlly hifiher wexl ond coulh 
* Trad! Mark 



kITEORMS BY 




7S Norlh nth Street 
Biooklyn, N. y. 



LETTERS 



Apology 

Sir ; 

Mr. Ncaniaii, senior attorney for the 
Columbia Broadcasting System, has called 
our attention to certain comments appearing 
ill our article published in the August, 1954, 
issue of Audio. The article has evidently 
been the cause of an unfortunate misunder- 
standing. 

Mr. Neaman's criticisms were especially 
directed to the use of the word "sorcery," 
and he has applied to that word a very 
literal dictionary connotation. It is be- 
lieved, however, that the word, as it appears 
in context, does not convey to the reader 
such a meaning. Actually, the word was 
used in a colloquial sense to indicate the 
complexities inherent in listener tests 
generally. Certainly, it was not intended 
to be considered as a personal reproach 
to either Mr. Chinn or Mr. Eiscnherg, 
nor to convey the meanings attributed to 
it by Mr. Neaman. 

We are, as is the profession generally, 
well aware of the significant contributions 
and advancements to science wiiich each 
of them has made and would not, inten- 
tionally or otherwise, do anything which 
might impugn their tine reputations. In 
view of the respect we have for their 
ability and competency, we unhesitatingly 
wish to and do offer our profound apologies 
for any misunderstandings which may have 
been caused by the article, 

Jamess Cunningham, 

National Broadcasting Company, Inc., 

Merchandise Mart, 

Chicago 54, III. 

RouERT Oakes Jordan 

Robert Oakes Jordan & .'Associates, 

929 Marion Avenue, 

Highland Park, III. 

Future Article Requests 

Sir: 

I have two suggestions for future arti- 
cles which strike a note of keen interest 
for me, and possibly, I believe, for many 
others of your readers. They are : 

1, The question of the effect of cross- 
over networks on the damping factor of 
amplifiers. To date this has not been ex- 
plained clearly, although Wentworth (Dec. 
1052) stated that even the popular cross- 
over network employing two capacitors 
and two inductances was very poor from 
the standpoint of damping, Wentworth 
recommended taking feedback voltage 
after, rather than before, the crossover 
network, although the calculation of feed- 
back was not too well explained. 

In view of all the current Interest in 
current feedback, I should like to see an 
article specifically discussing the best way 
to apply feedback when speaker crossover 
networks are used. 

2. For the benefit of this particular apart- 
ment dweller and the multitude of other of 
your subscribers who face an adamant 
anti-9-cuhic-foot-enclosiire wife, please test 
and report on the small cabinet and novel 
speaker design described by Villchur (Oct. 
19S4). Is this really the answer to big 
clean bass in small space? 

(Conii'mted on page 65} 
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ll^ERSATILITY 
HICHEST QUALITY 
MAXIMUM CONTROL 




the new ALTEC A- 

and the A-340A 



preamplifier 
mpliffier! 



Here are Altec's latest developments in high fidelity control and amplification. Now you 
can have home music system components with the same conservative design and ratings 
found in the thousands of Altec Lansing control consoles and amplifiers in use in broadcast 
and recording studios throughout the world. Although specifically designed for home use, 
these units are truly professional in concept, design, construction and flexibility. They offer 
more and finer control than any other home units available. A striking feature of design is 
the door of the A-440A preamplifier. With the door closed, the unit is inconspicuous and 
only the all important on-off volume control is exposed. With the door open, the unit presents 
controls to gratify the most particular. If you want the finest you want the new 
Altec A-440A and A-340A. 



TheA-A40A: five inputs with individual level 
controls ■ smartly designed hardwood cabinet • 25 
record playback chacacte/'lstics • loudness-volume 
selection • full range separate bass and treble con- 
trols • tape recording output trom any input • tape 
playback monitoring while recording • self-contained 
power supply • d,c. heater supply • low noise tubes. 



The A-340A: 35 watts at 0.5% distor- 
tion • ±X db 5 to 100,000 cycles • 66.5 db 
gain • 200,000 ohm input ■ adjustable out- 
put impedance • power tubes with 100 watt 
capacity • simple circuitry • exceptional 
stability (no tube selection or balancing 
needed) > gain control. 



Altec Fidelity is HIGHEST Fidelity 



See your ALTEC NIGH FIDELITY 

DEALER now for cotnpTete 
dfitalk oir write Depariment 2-A 




Dept. 2-A 

9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13,, N'.Y. 
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HAROLD LAWRENCE'^ 
The Measure of Wilhelm Furtwangler 



For the Finest in 




CHROMATIC Hi-Q7 

World-faraous CHRO- n-j^ 
MATIC performance, ^^^^^HB 
Higher output overrides in- Uj^H^^I 
terference. (See M^^^K^^ 
Csnby, p. 86, Oct.) jH^^^^^I 
This magnetic unit if^^BK^^^K 
plays all speed ^^^K^^^^^M 
records. Id fX- ^^^D|w^, ^^^m 
feet, two carl- 

ridges, one dia- ^^^^^.jJ^f 
mond and one W^t^SSmm 

sapphire. Of ^^'VhH' 
course, both re- 
placeable— AT HOiME. 
Net «41.70 

COMPASS-PIVOTED ARM 

Most efficient arm — barring none. NO 
SPRINGS, no fatigue. New adapter makes 
Audax Compass-Pivoted arms useable 
witb most cartridges. Adapter is of all 
metal construction. 




STYLUS-BALANCE 

75% of cartridges in use operate with in- 
correct stylus- pressure. This means record 
destruction, Stroboscopc-like, STYLUS- 
BALANCE indicates correctness or incor- 
rectness of stylus-pressure. Works with 
any cartridge, any arm. All metal con- 
struction. Net S4.80 




'Write for literature and FREE copy 
of ELECTRONIC PHONO FACTS. 



AIJDAK COMPx%XY 

500 Fifth Ave, Dept. A New York 36 

AuJio-EU'ctronic apparatus ^>^'^r 25 years 




The late Wilhelfn Furtwangler 



WHILN THE. SPEaAI. BUl.I.ElIN brokc 
into VVQXR's regular tnid-morning 
concert on Tuesday, November 30th, 
with the aniioimcemciit of the death in 
Baden-Baden, Germany, of Wilhelm Furt- 
wangler, a shiver must have run clown the 
spine of more than one listener. For, by an 
eerie coincidence, immediately after the 
"flash" was read, the program continued 
with its scheduled selection ; Sierjji icd's 
Piii\eral Music from Wagner's Die Coiler- 
dammerting. The growling double bass 
figure and pungent brass chords seemed 
an eloquent commentary on this new irre- 
placeable loss. Among the foremost con- 
ductors of bis day, Furtwiinglcr, who died 
at 68, was virtually a youngster, with To.s- 
canini at 87, Walter at 78, Beecham at 75. 
and Monteu.x at 79. His premature death 
(cause: pneumonia) signifies more than 
the cutting .short of the career of a per- 
suasive atid superbly trained musician. The 
cloud of controversy, under which the con- 
ductor had been living for more than two 
decades, was at last about to be di.spersed. 
Sponsored by the Bonn government, Furt- 
wiingler was to lead the Berlin Philhar- 
monic Orchestra on an American tour 
early this year. Si.K years ago, that would 
have been an impossibility. 

Plans were then afoot to have Furt- 
wangler conduct the Chicago Symphony 
Orchestra. When subscribers, guest artists 

*26 U'-est Ninfh SI., A'?k< York )1, NV. 



and the press got wind of it, an outcry 
was raised that he had been a Nazi sympa- 
thizer. Rather than prolong the business. 
Fiirtwiingler turned down the invitation — 
this, despite the fact that the Allies had 
cleared him of the Nazi taint the previous 
j'ear, and in Paris, in Janttary 1948, French 
audiences had welcomed him with open 
arms. Ironically, those countries that suf- 
fered most from German militarism were 
the first to recognize the separation of an 
from politics. In the French capita!, for 
instance, German conductors and soloists 
("tainted" or otherwise) are acclaimed. 

Protest,'; over the appearance of such 
artists in the United States have been far 
from consistent. Picket lines forced the 
cancellation of Gieseking's first postwar 
Carnegie Hall recital, but no one kicked 
up a row when the Metropolitan Opera 
House hired a singer who likewise had 
thrived under the Nazi regime, and who. 
in 1936, was appointed tenor to the Saxon 
court. Proof of the absurdity of musical 
boycotts occurred in Haifa, Israel on April 
13, 1953 when Jascha Heifctz broke a 20- 
year ban on the playing of music by German 
composers and received a thunderous ova- 
tion for his performance of the Strauss 
Violin Sonata. (Later, a fanatic struck the 
virtuo.so a blow on the wrist with a metal 
object when he played the work again.) 
But politics and music arc really not the 
concern of this article. 

Furtwangler's early career can only be 
described as meteoric. Within seven years, 
he attained the dream of every conductor 
in pre-war Germany : leadership of the 
Berlin Philharmonic Orchestra. The first 
step in this direction look place in 1915 
when he succeeded outgoing Arlur Bodan- 
iky as operatic and concert conductor at 
Mannheim, a post that had been created in 
1779. From there he migrated to Vienna, 
tlien to Berlin as conductor ot the State 
Opera Orchestra. In 1922, he followed 
Nikisch as leader uf the Gewandhaus con- 
certs, and finally took over the Berlin 
Philharmonic. 

Such a phenomenal rise seems to belie 
the fact that Furtwangler was essentially 
naive in his business TeAa.lvons. Timiti, sen- 
sitive, wrapped up in his own thouglits, he 
was guided — or rather led — into an even 
more powerful position by his shrewd gen- 
eral secretary, Berla Geissmar. He \yas 
about to accept the Vienna State Opera 
directorship starting with the 1929 season 
when Friiulein Geissmar brusquely inter- 
rupted, a handshake on the agreenicnf be- 
tween the conductor and the Viennese man- 
ager, and hustled Furtwangler back to 
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GREATER VERSATILITY 

HIGHEST QUALITY 
MAXIMUM CONTROL 




the new ALTEC A-440A presmplifi* 
and the A-340A amplifier! 



Here are Altec's latest developments in high fidelity contfoJ arid amplification. Now you 
can have home music system components with the same conservative design and ratings 
found in the thousands of Altec Lansing control consoles and amplifiers in use in broadcast 
and recording studios throughout the world. Although specifically designed for home use, 
these units are truly professional in concept, design, construction and flexibility. They offer 
more and finer control than any other home units available. A striking feature of design is 
the door of the A-440A preamplifier. With the door closed, the unit is inconspicuous and 
only the all important on-off volume control is exposed. With the door open, the unit presents 
controls to gratify the most particular. If you want the finest you want the new 
Altec A-440A and A-340A. 



THeA-4-40A: five inputs with individual level 
conirols • smartly designed hardwood cabinet • 25 
record playback characteristics • loudness-volume 
selection • full range separate bass and treble con- 
trols • tape recording output Irom any input • tape 
playback monitoring while recording • self-contained 
power supply • d.c. heater supply • low noise tubes. 



The A-3iiOA: 35 watts at 0.5% distor- 
tion . ±K db 5 to 100,000 cycles • 66.5 db 
gain • 200,000 ohm input • adjustable out- 
put impedance • power tubes with 100 wait 
capacity • simple circuitry ■ exceptional 
stability (no tube selection or balancing 
needed) • gain controf. 



Altec Fidelily is HIGHEST Fidelity 



See your ALTEC HICH FIDELITY 

DEALER now for complete 
details or write Department 2-A 




Dept. 2-A 

9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New Yord 13, N'.Y. 
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For the Finent in 



CHROMATIC Hi-Q7 

World-famous CHRO 
MATIC performance 
Higher output overrides in 
terference. <See 
Can by, p. 86, Oct.) 
This magnetic unit 
plays all speed 
records. In ef- 
fect, two cart- 
ridges, one dia- 
mond and one 
sappliire. Of 
course, both re- 
placeable— AT HO\fE. 
Nei 841.70 

COMPASS-PIVOTED ARM 

Most efficient arm — barring tione. NO 
SPRINGS, no fatigue. New adapter makes 
Audax Compass-Pivoted arms useable 
with most cartridges. Adapter is of a)l 
metal construction. 





#12 arm 
Net S13.S0 
Adapter 
Net S 4.80 



STYLUS-BALANCE 

75% of cartridges in use operate with in- 
correct stylus-pressure. This means record 
destruction. Stroboscope-Dke, STYLUS- 
BALANCE indicates correctue&s or incor- 
rectness of stylus-pressure. Works with 
any cartridge, any arm. All metal con- 
struction. Nel S4.80 




Write for liUsrature and FREE copy 
of ELECTRONIC PHONO FACTS. 

AUDAK COMPANY 

500 Fifth Ave. Dept. A New York 35 

Aiuiio-Elccir<fnic appmalut ov&r 25 years 




L-t-iis 




HAROLD LAWRENCE' 



The Measure of Wilhelm Furtwangler 



\ 



The lote Wilhelm Furtwangler 



WHEN THE SPECIAL BULLETIN broke 
into VVQXR's regular mid -morning 
concert on Tuesday, November 30th, 
with the aniiouuceincnt ai the death in 
Baden-Baden, Germany, of Wilhelm Furt- 
wangler, a shiver nmsl have run down the 
spine of more than one listener. For, by an 
eerie coincidence, immediately after the 
"flash" was read, the program continued 
with its scheduled selection: Sief/jried's 
Funeral Music from Wagner's Die Goller- 
ddmiiierwig. The growling double bass 
figure and pungent brass chords seemed 
an eloquent comnientary on this new irre- 
placeable loss. Amoiifr the foremost con- 
ductors of his day, Furtwangler, who died 
at 68, was virtually a youngster, with Tos- 
canini at 87, Waller at 78, Bcecham at 75, 
and Monleii.^ at 79. His premature death 
(cause: pneumonia) signifies more than 
the cutting short of the career of a per- 
suasive and superbly trained musician. The 
cloud of controversy, under which the con- 
ductor had been living for more than two 
decades, was at last about to be dispcrse<l. 
Sponsored by the Bonn government, Furt- 
wangler was to lead the Berlin Philhar- 
monic Orchestra on an American tour 
early this year. Six years ago, that would 
have been an impossibility. 

Plans were then afoot to have Furt- 
wangler conduct the Chicago Symphony 
Orchestra, When subscribers, guest artists 



* 26 West Ninth St.. Nezv York 11, NY. 



and the press got wind of it, an outcry 
was raised that he had been a Nazi symfs- 
thizer. Rather than prolong the bvisiness, 
Furtwangler turned down the invitation — 
this, despite the fact that tlie Allies had 
cleared him of the Nazi taint the previous 
year, and in Paris, in January 1948, French 
audiences had welcomed him with open 
arms. Ironically, those countries that suf- 
fered most from German militarism were 
the first to recognize the separation of art 
from politics. In the French capital, for 
instance, German conductors and soloists 
(''tainted" or otherwise) are acclaimed. 

Protests over the appearance of such 
artists in the United States have been far 
from consistent. Picket lines forced the 
cancellation of Gieseking's first postwar 
Carnegie Hall recital, but no one kicked 
up a row when the Metropolitan Opera 
House hired a singer who likewise had 
thrived under the Nazi regime, and who. 
in 1936, was appointed tenor to the Saxon 
court. Proof of the absurdity of musical 
boycotts occurred in Haifa, Israel on April 
13, 1953 when Jascha Heifetz broke a ^- 
year ban on the playing of music by German 
composers and received a thunderous ova- 
tion for his performance of the Strauss 
Violin Sonata. (Later, a fanatic struck the 
\'irtuoso a blow on the wrist with a metal 
object when he played the work again.) 
But politics and music are really not the 
concern of this article. 

Furtwangler's early career can only be 
described as meteoric. Within seven years, 
he attained the dream of every conductor 
in pre-war Germany : leadership of the 
Berlin Philharmonic Orchestra. The first 
step in this direction took place in !9]S 
when he succeeded outgoing Artur Bodan- 
sky as ojieratic and concert conductor at 
Mannheim, a post that had been created in 
l?^. From there he migrated to Vienna, 
then to Berlin as conductor of the State 
Opera Orchestra. In 1922, he folVowed 
Nikisch as leader of the Gewandhaus con 
certs, and finally took over the Berlin 
Philharmonic. 

Such a phenomenal rise seems to belie 
the fact that f^urtwangler was essentially 
naive in his bus hi ess relations. Timid, sen- 
sitive, wrapped up in his own thoughts, he 
was guided— or rather led — inio an even 
more powerful position by his shrewd gen- 
eral secretary, Bcrta Gcissniar. He \yas 
about to accept the Vienna State Opera 
directorship starting with the 1929 season 
when Fraulein Geissmar brusquely inter- 
rupted a handshake on tlie agreenient be- 
tween the conductor and the Viennese man- 
ager, and hustled Furtwangler back to 
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Belden 

WIREMAKER FOR INDUSTRY 
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Exciting High ridelity Firsts! 



INTERELECTRONIGS 



'Now ... In these superb matched 
Smtrumenii , . . enjoy \he foremos* 
ciivancds in High FMelity , . . startling 
realisniy greater power, lowest distof' 
liony precision craftimanship- 





INTERELECTRONICS \ 

"Coronation 100" 



40 WATT Amplffier'W^® 



OrAatftil amplifier buy tecfciy and hare'i 
why. RESERVE POWER - 80 waH peak. 
EXCLUSIVE NOVALOOP CIRCUITRY - 
complftiely n^Wj non-ringing mvltiple 
path feedbaclc detrgn, ovor SO DB feed' 
back. 40 WAH HIGH EFFICtENCr, WIDE 
RANGE OUTPUT TRANSFORMER - loaled 
multipfe-iactidn winding, thin irrip core. 
FOOLPROOF DAMPING CONTROL - con- 
tjnuoutly variable, oxactty mauhet loud^ 
tpeahar for itartling parformance. 5 10 
200,000 cycis n»pen<e. DISTORTION FREE 
— leti than 0.03% al SO wait level, ex- 



•■•I 



$7950 



CONSOLETTE 
PREAMPLIFIER-EQUALIZER 



Worthy companion to the incomporablo 
"Coronotion 100" 40 watt amplifier. AD- 
VANCED EXCLUSIVE CIRCUITRY - the 
only pr.cfmplifier-aqualiier opoTcrting en- 
tirely thru negative leedbocli. REVOLU- 
TIONARY NEW INPUT TUBE, 2-729, 
phenomenal low noiie followed by pre- 
mium 12AY7 tube. HUM INAUDIBLE with 
all conlrolt on full. DISTORTION FREE- 
virtually non-maatureoble, exceedf FCC 
ftquir^monis (or FM broadcasting, 5 to 
300,000 cycle retponte. HIGHEST GAIN — 
no trantformer* required with all prstent 
phono carlridgei. LOUDNESS CONTIIOL- 
continuoutly voribble to your exact pref- 



For ffte Jii-fi thrill of your fife, 
hear the Coronafiori twins today! 
Som& d&alerihips still avaitabh. 



erenee. MAXIMUM BASS AND TREBLE 
COMPENSATION - over 20 DB dlito;- 
tien-frea boost and attenuation. FIVE 
INPUT SELECTIONS. 16 PRECISION PLAY- 
BACK CURVES - lifetime encapiulatad 
precl.ran plug -in nelworks, inilantly rd- 
pfaceable if equalization curves change. 
ULTRA COMPACT, EASY MOUNTING. 
Built-in power for Weathers cartridge, 
film projQctoT photocalli, condenser micro- 
phonet. Dlitinguished satin-^old LUCIT£ 
front panel. Custom finithed toble 
cabinet ovailable. Many extra*. 



ceedi fCC roquiromontt tat FM hrood- 
cajtifig. POWER RESPONSE-at 30 watn 
±0.1 DB from I& to 30,000 eyelet. HUM 
AND NOISE LEVEl-virtually non-maat- 
urable. DESIGNED FOR THE FUTURE - 
finett tealed camponenlc mounted on 
Babalite terminal board for decades 6f 
trouble-free listening plaatura. Plug-in 
filter capacitor. Criiical fietworlcs of pre- 
citien components, lifetime encopiulated. 
BUILT-IN PREAMPLIFIER POWER SUPPLY. 
BUILT-IN POWER FOR NEWEST ELECTRO- 
STATIC TWEETERS. Other firatt. 



INTERELECTRONICS 

"Coronafion" 



INTERELECTRONICS 

2432 Grand Concourse 
New York 58, New York 



Berlin to think it over. When tlie BL-rliii 
officials aitempted to persuade him to turn 
down tlie Viennese offer, Furtwaiigler (act- 
ing, iw doubt, on his secretary's advice) 
drew up an iiltimatiirti. He declared tVrat 
onlj' if the Berlin Phiiliarmoiiic obtained 
a govcniment subsidy, and gave him sole 
ai'.thorizatiori over the hirhig of musicians, 
would lie consider remaining in Berlin ; 
otherwise he would go south. Berlin saw 
to it that he stayed. 

His relationship with the Nazi govern- 
ment was less successful. In choosing to 
make rnusic under the new rcg^ime (for 
which fact alone he was condemned), Furt- 
wangler was compel k-cl, as the nation's 
Icadin.sr conductor, to pny homage to tinr 
authorities. There were many disagree- 
ments ; Fnrtwingler refused to go along 
with the Aryanization policy by protecting 
Jewish musicians in the orciiestra ; he also 
disobeyed a b.iii on Hiiidemith's music by 
giving the first performance of Mathh der 
Mal^r in 1934. But, eventually, the Nazis 
won out on these and other points. After 
the war, Furtwangler quickly regained his 
position of prominence among European 
conductors. 

So much for the man's career. As a con- 
ductor, Furtwangler was anything but a 
baton virtuoso. His beat — if it could be 
called that— was an absolute enigma to all 
players until they got used to it, A member 
of the London Philharmonic once declared 
that it was "only after the thirteenth pre- 
liminary wiggle" that his baton descended. 
His gestures were often clurnsy, and his 
height seemed to accentuate an almost 
gawky neck. Yet once an orchestra began 
to understand his "beat" and lines of com- 
munication were firmly established, the 
players responded to a man. As Miss 
Geissmar put it : "When the concert begins 
he seems to leave behind all earthly things 
. . . the expressive and directing movements 
of his hands . . . paint the music on an un- 
seen screen or form it out of an unseen 
piece of clay. . . . With half-closed eyes 
he seems to mesmerize the orchestra." 

Naturally, Furtwiinglcr's hypnotic effect 
carried over info the audience as well. This 
"lean, lonely mau quivering the whole of 
his body" as he directed the orchestra, 
believed in creating a genuine community 
in the concert hall so that an "iiidlvidiial 
is no longer a separate entity, but a part 
of humanity, a part of the Divine Nature 
operating through him." 

This is only one of the many concepts 
underlying Furtwringler's approach to his 
art. If it smacks of the Romantic age, the 
resemblance is not purely coincidental, 
For Furwiingler was at heart a creature 
of the nineteenth century. Everything points 
to it ! the repertoire lliat suited hini con- 
sisted of Beethoven, Brahms, Schubert, 
Schumann, Wagner and Strauss ; his tempi 
were thoughtful and unhurried ; he strove 
less for sensationalism, or what Wagner 
called "effects without causes." than for 
a penetration into the heart of the music. 
The excitement that developed in a grrat 
Furtwangler performatice was never periph- 
eral, but grew out of the fibre of the 
work. There was even sometliing Rotnantic 
about his appearance. In his Mannheim days, 
he used to E.troll through the town wearing 
a long black cape and leading a large dog. 

{Coiiiiiiucd on pa0e 53) 
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ww w wmor i o amadiQti iston 



ALBERT PUILEY, Chiej Recording Engineer, RCA Victor Record Division 



'SCOTCH* Brand High Output Tape meets 
all our demands for RCA Stereophonic recordings/V 



ALBERT PULLEY, Chiej Re£ording Engineer, 
RCA Victor Record Division, holds an enviable 
position in the field of audio engineering. His 
contributions to ihc development of high fidelity 
sound over a period of years have helped establish 
the United Slates as a leader in recordt;d sound. 
In addition, his brilliant and sensitive supervision 
of recordings by such masters as Toscanini, 
Stokowski and Kousscvitsky have won him the 
warm praise of critics and technicians alike. 



. To meet the exacting standards demanded for 
RCA Victor "Red Seal" Stereophonic recordings 
requires the finest recording material available. 
That is why RCA uses new ''Scotch" Brand No. 
120A High Output Tape for their original re- 
cordings. With no increase in noise or harmonic 
distortion . . , 133% more output, new "Scotch" 
Brand No. i^oA High Output Tape assures audio 
engineers clearer, greater dynamic mnge record- 
ings. Have you tried it? 

Magnetic Tapes 

TliE Krni "SCOTCH" and ihc pWiA dcijgfi art rcg'tsictcd iraJeuiarks for Magnetic Tape m.idc lift U.S.A. by jM[NNESOTA TUNING «!4 
AND MFG. CO.. Sc. Pau! 6, Minn. Export Sales Office: 59 Park Avenue, New York 17, N. Y. In Canada: Minnesota Mining and J" 
Manufacturing of Canada, Ltd., P.O. Box 757, London, Ontario. 





EDITOR'S REPORT 



FINALLY— AND AN APOLOGY 

AFTEK MONTHS AND MONTHS of delays- 
some of whicli w ert: laid to our door and some to 
others- — the Dorf l)Ool\ "'lilectronic Musical In- 
struments" is finally off the press, and we have actually 
held copies in ovir hands. Man) readers thought that sve 
had developed a new racket, it appears, and a few came 
just short of accusing us of running a modern form of 
shell game. But the bofjks are now hcing mailed out and 
you who have waited .so iiatieiitiy -or otherwise — will 
have them within a few days. To all, our most abject 
apologies. Our respect for hook publishers has increased 
immeasurably, since a six-month delay is almost unheard 
of in those circles. At least, we have learned a lesson — 
never again will we announce the availability of a book 
on a certain date until the entire approved page proofs 
have gone to the printer. Too many things can go wrong 
from the time the original manuscript is in our hands 
and actual delivery date. 

In spite of the long wait, we believe the book will 
answer the desires of many ot our readers who have been 
interested in electronic organs since 1947 and 1948, when 
we published a number of articles by Winston Wells. Mr. 
Dorf, who has made a .specialty of electronic musical in- 
struments for a number of years, has turned out an excel- 
lent book, wc believe, and hope that its readers will 
consider it well worth waiting for. 

A REMINDER 

Just to refresh the memories of audio people and 
manufacturers of audio equipment, we are running this 
month's Employment Register right here on this page 
where everyone is most likely ta .see it. This service is a 
monthly feature— when anyone announces he is looking 
for a position or when an employer signifies an interest 
in locating someone with just the right qualifications 
for a position that is opc-ii. There is no charge to industry 
for this service, nor is any ciiarge made to members of 
the Audio Engineering Society who are looking for a 
new connection. Heretofore we h;n'e not accepted Posi- 
tion Wanted announcements from non-members, since 
the Employment Register was operated by a committee 
from the Societ)'. It is recognizee!, however, that many 
who are not members of the Society may occasionally 
find themselves in .search Oif ein])loyment. For them, the 
Employment Register column is now available at a uom- 
inai charge of one dollar tor each issue in which the an- 
nouncement is to be run — a charge u hich is absorbed by 
postage and clerical work in connecliou with each inser- 
tion. Each aunouucement will carry an indication of 
membership, when such is ihc case, in the form 
"(AES)" after the job classification. 

.As before, the Employment Register is open at no 
charge to anyone offering employment. All such notices 
must be received by Audio, P. O. liox 629, Mineola, 
N. Y. before the 10th of the month preceding date of in- 
sertion. Those who are not members of the AES must 
enclose one dollar with the copy, and box numbers may 
be used if desired. Here are the two annoimcements re- 
ceived for this month ; 



it Development linfjiiit ei ^ : Leadin,a; inidwc.st manu- 
fsicturer (if microphones, phono pickups, and magnetic 
recording components has iiiiinediate openings fof 
experienced Engineers and Physicists having three 
to five ve;;irs on electrotncclianical or magnetic record- 
ing devices. Salaries are commensurate with training, 
experience, and ability. Apply, givin.f full resume, 
to Bo.x 201, AUDIO. ' 

• Teclinician : Desires position with progressive 
firm where a responsible, experienced, versatile tech- 
nician can use !iis ahiliiies to mutual aflvaiitage. Over 
.sixteen year.s of work with audio and other equipment 
in radio and TV broadcasting stations, theatre film 
reproducing systeni.^, component minmfacturing, re- 
cordiug, transmitters, etc. Maintenance, operation, 
construction. For resume, liddres.';: .M. Goldberg, 
2652 T:. 21st St., Brooklyn 35. N. \. Telephone Nl 
8-2092. (AES) 

PICKUP MOUNTING 

We are in receipt of a comituniication from Harold 
, Eeak with some relevant counnents about the mounting 
of phonograph pickups for optin\nin reproduction qual- 
ity. He says; "It is not generally realized that inaccura- 
cies of }^ inch in the mounting position of the pickup 
can l)e made easily when using a simple type of flat paper 
or cardlxiard template usually supplied with picku]) 
arms." 

Not being content with a destructive connneut of this 
type, the ingenious Mr. Leak enclo.sed a simple cardboard 
template which should correct this trouble easily. It con- 
sists of an L-shaped strip with a notch to fit over the 
s]Undle cut in the long leg, which lies flat on the turntable. 
Height lines are printed on the short leg, which is cut 
off at the proper point so that it lies flat on the motor 
hoard. Vertical lines indicate the drilling points very 
accurately for the Leak pickup, and avoid the possibility 
of an appreciable variation Vvhich others 'nave certainly 
ol)Served (and doite nothing about) whenever they had 
occasion to locate a pickup arm with respect to the center 
of a turntable. We predict that this device will come into 
universal use as soon as other manufacturers have a 
chance to see it. 

AM GOOD MUSIC AT NIGHT 

WCRB, Boston, reports that their nighttime grant 
from the FCC has been received aitd that the station ck- 
panded into evening broadcasting on the regular AM 
baiul, at 1330 kc. marking the first time that Nev\' Eng- 
land has had a station devoted to Concert Music broad- 
casting on AM at night. The statioit has been featuring 
good music exclusively in the daytime for over a year on 
Am, and on FM at 102..S uic dav and night since early 
Fall. 

Since visiiting the Hub city for the New England Hi- 
Fi and mu.sic show in Octoiier, we have been envying 
the residents there, since they have five- stations devoted 
to "good music." Wonder if the networks mightn't take 
a hint from that kind of interest —or maybe they prej.er 
disc jockeys. 
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. i/iey. are soU separately /or ai/ slandard arms or 
mounLed hach-to-hach to make up the jarnoiis 

PICKERING 260 TURNOVER PICKVP. 



MODEL 120-ior 7S rpm records 
iJIo'inon-d or sapphire stylus 




The 220 and 240 are engineered to 
maximize performance. By comparison they 
are without equal . . . 



The 



and 



are 




MODEL HO~^ar 331/j 
and 45 rpm records 
diamond ttylus only 



Lighter— 5 V2 grams 

Smaller— H by by % inches 



MOOEL l^lO-tu-novor 
cort/idge for 78 or 33 
and 45 rpm j-ccDrdi 
(lha 220 and 240 
back-fO'bocV] 




The 220 and 240 have 

Highest Output~30 miiiivolts/lOcm/sec. 

More Compliance with Less Tracking Force 

Lower Overall Distortion 

Less Moving Mass 

Wider Frequency Response 

Aflu-Metal Shielding for Less Hum 



T/iese c}\araclerislics Jiavo real meaning io //(ose lu/io uiidersiand thai 
maximum performance depends upon coniponenls which meet projcssional 
standards. Ij you want the best that high fidelity can offer, ash your dealer 
to demonstrate the 220, 240 and 260 Pickering carlridcjes . . . 



PICKERIIVG antl company incorporated • Occanside» JL.M., New Vork 



PICKERING COMPONENTS ARE PROFESSIONAL QUALITY 



^^^^ 



« ^ • |>»nKHiitrat*d and tafd by leading ftodja PorfJ D^si/f humors everyw/ier«. ft>i tht ah* nmarost you ond tor deiailmtt tUeraiur^f wrfV# A-7. 
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par) or the control eQiiipment of a modern dial system— dial telephoTi/s equivalent oF a brain. U 
Qoes into action the instant you dial a call, selecting the teleohono you want lo reach and directinQ the 
switches that sot up t>ie connection , , , Ju3t as the t)rajn directs ths musculaf actions oi the body^ 



J.hi8 question can't be answered tinlil we learn 
more about the nature of thought. Bui dial telephone 
systems do simulate many of the processes of the 
human brain. For example, when a number is dialed, 
Beil's ne\vest switching system — 

COUNTS the dial pulses 
REMEMBERS them 

DECIDES ON the best route to a nearby town 
or across the nation 



TESTS to see if the route is clear 

SELECTS an alternate if the first route is busy 

REPORTS difficulties in circuits, if any 

Today's automatic switching reflects the creative think- 
ing of many scientists and engineers at Bell Telephone 
Laboratories. Each year your dial telephone is able 
to do more for you. And this is but one phase of the 
continuing effort to keep your Bell telephone service 
the world's best. 



BELL TELEPHONE LABORATORIES 

IMPROVING TEtEPHONE SERVICE FOR AMERICA PROVIDES CAREERS fOR CfiEATJVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 



Sound System for 

Multi-use Auditorium 

THOS. R. HUGHES'' 

A discussion of the problems encountered in providing a public address 
system in a typical medium-sized auditorium, and the methods used 
to solve them without the aid of professional sound-system engineers. 



THE PURPOSE OF THIS ARTICLE is to 
point out tile many requirements and 
problems involved in making- an 
auditorium p. a. installation and to cover 
their solutions. The installation described 
is in the new fellowship hall of a church 
but the same problems are encountered 
in the entertainment balls of clubs or 
large banquet h;i]Is in restaurants. 

This hall is 50 x 80 feet and has a 
stage for plays at one end and a projec- 
tion room for handling movie and theat- 
rical spotligfht equipment at the other 
end. Its main use is for banquets followed 
by programs, and places can be set for 
350 plates. 

Our primary problem was acoustics. 
The first public-address system we set 
up in this hall (a portable system which 
had served well in our old dinning room) 
was a dismal failure. So we will take up 
the problems of acoustics and their 
solution first, 

Out-of-Phase Reflections 

Reflection of sound from a smooth 
plaster ceiling has always been a prob- 
lem, but vaulted or arclied ceilings with 
heavy exposed trusses usually break 
up much of the reflection. Since World 
War II, laminated wood arches and 
tapered steel I-beam arches haye elimi- 
nated the exposed truss in architecture 
tor small assembly rooms. 

We have found that vaulted ceilings, 
without the trusses to break up angular 
reflections, can produce more confusion 
of speech than a level ceiling, and music 
projection from direct-radiating loud- 
speakers at one end of tlie room is really 
butchered. 

Figure 1 shows how a person at a 
chosen position in tlie audience can 
receive reflected sound from point X 
on the wall nearest him; from point Y 
on the ceiling; and directly from the 
source of speech. The three images are 
received at different times, making the 
understanding of speech extremely diffi- 
cult whtu the speaker talks fast and 
clips syllables. 

So far, we have just considered the 
geometric patterns involved. We must 

*3721 Hillcresi Dr., Los Angeles 16, 
Calif. 
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also take into account the fact that un- 
derstanding of speech is hindered if the 
high-frequency components arc not re- 
ceived in correct proportion to the losvs. 
It is common knowledge among sound 
men that highs are never reflected from 
walls of an auditorium to the same ex- 
tent as the lows. 

This loss of highs is a three-fold 
problem with au indoor public-address 
system and it is where 90 per cent of 
the systems prove deficient. As the 
reader can see, we have not only tlic 
problem of tlie three images being re- 
ceived out of phase but two of them are 
distorted by loss of highs. And ^ve still 
haven't coiisidered the effect of the 
audience. 




Fig. \. Reflections of direcF sound (solid lines) 
from speaker to listener in □ typical room. 
Dotted lines show additionol reflections from 
sound-reinforcing loudspeaker. 



Sound Affected by Audience 

Anyone who has struggled with in- 
door PA systems knows tliat it is diffi- 
cult to adjust a system in an empty hall. 
Hum that is distressing in the empty hall 
is masked by the noise level created by 
the audience, even when they are being 
as quiet as possible, Ajid tone quality 
changes considerably while the clothes 
of the audience "soak, up" much of the 
sound radiated from the speaker as well 
as that reflected from tlie walls. 

The nature of the audience — ^whether 
they will always be closeiy seated in per- 
manent chairs or loosely disposed at 
banquet tables — will aft'ect both the re- 



quired sound reinforcing and the tone 
quality. But, in any event, the reader 
can see that hearing is a problem in a 
ball of this size, with or without an 
adequate sound system. 

Of course, the most desirable solution 
of the major problem is to build the 
room with adequate acoustical treatment 
of walls and ceiling. This is nearly al- 
ways impossible for financial and dec- 
orative reasons. 

In the hall we are discussing, we often 
notice that when two or three people are 
working in the empty hall, preparing for 
functions, some voices can hardly be 
understood at distance of 40 feet or 
more because of confusion of syllables. 
But one can walk up to the mike and 
speak to them through the p. a. system 
in an ordinai-y tone of voice in the 
empty room and they can understand 
perfectly and with no listener fatigue at 
almost any position they happen to be. 

With an audience of 100 to 150 per- 
sons grouped near the platform and 
with a speaker who projects his voice 
and doesn't talk too fast, we find tlie 
p.a. system is often imnecessary because 
of the corrective effect of the audience. 
With larger gatherings, however, the 
audience soaks up too much of the 
sound before it reaches the farthest 
seats. Usually more than one person is 
on the program with questionable ability 
for making his voice heard. 

Acoustical Feedback 

The average application of indoor p.a, 
systems produces a three-fold deficiency 
iti high frequencies at the listener's 
ears. In the first place, as previously 
mentioned, the lows are reflected off 
the walls and compound their effect at 
the listener while the highs do not. So 
he loses a little there before the p.a. 
system is turned on. This is called 
acoustical discrimination. 

Then, taking up the components of 
the p.a. system, the first mistake is 
usually made in choice of microphone. 
Naturally, if it is to do justice to the 
overtones, its normal pickup range 
should extend to around 10,000 cps. 
But, in our predicament, its pickup pat- 
tern is of equal importance. 

Outdoors or in a large hall seating 
2,000 people, the pattern isn't especially 
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Fig. 2. Placement of trumpet horn in orgon-loft 
opening, and fairing with plastic material to 
prevent reflections from inside of aperture^ 



important. But we have already empha- 
sized the fact that our small Imll is very 
live, with the sound bouncing- at the 
listener (rom every direction. 

In an omisidirectional or bidirectional 
(6gin-e-8 pattern) mike is used, the 
low frecjuency sound is returned and 
re-emphasized through pickup of reflec- 
tion from the walls. Of course, if this 
is allowed to proceed to any degi-ee, 
the acoustical feedback sets the p.a. sys- 
tem into ringing and finally an unbear- 
able oscillation. Even if it doesn't reach 
this stage, the listener is getting another 
dose of emphasized low frequency. 

A unidirectional (cardioid pattern) 
mike with a generous frequency range 
is tisually the first requirement. 

But even a imidirectional raike must 
be protected from the surfiLces behind the 
speakers or performers. It is usually 
used iji front of the soft stage cin-fains 
or flimsy stag-e scenery, which absorb 
the energy of the lows instead of reflect- 
ing. 

Direct Radiation Pattern 

So far, we have considered reflec- 
tions from the physical properties of 
the room but now we come to the second 
offender in the loss of highs by a p.a. 
system. What about the reinforced so'.md 
the loudspeakers are generating? 

The reader is no doubt familiar with 
the tact that all electromechanical trans- 
ducers project the highs forward in a 
relatively narrow beam while they 
spread the lows in a bro?id pattern. Be- 
low 500 cps, there is enoug'h energy in 
the sound wave to bend (refract) it 
around the edi^-es of the proscenium 
arch and into the .stage cavity in its 
attempt to assume a spherical pattern. 

From this fact it is seen tliat wc arc 
concerned both with the projected soimd 
that is returned from the walls and 
that which finds its way directly from 
the loudspeaker to the mike by refrac- 
tion. Thus we can have trouble from 



acoustical fecdiiack with even a cardioid 
pattern mike if ordinary cone speakers 
are mounted on the wall containing the 
proscenium arch of a stage and the 
mike is placed out in front of this wall. 
Or, in extreme cases, low-frequency 
waves from the loudspeakers refract 
into the stage cavity and reilect from 
hard objects into a cardioid microphone. 

This is one reason for objecting to 
the use of ordinary cone speakers for 
reinforcing speech. Another reason is 
unsatisfactory range of frequencies and 
the tendency to produce peaks in the 
sound level (frequency discrimination) 
at the middle frequencies. If proper 
balance of the highs is to be achieved, 
a tweetc!' and a dividing network ai-e 
necessary. 

Horns Solve the Problem 

In this fellowship hall and our main 
auditorium for Sunday services, we 
(inally came to the u.?e of horn-loaded 
diaphragm speakers. Some second-liand 
trnnipet-type, straight cxpoiientiHl-flare 
horns were available and one was used 
for each hall. Their rated cutorT fre- 
quency is 115 cps and they v.-ere fitted 
with drivers having a range from 90 
to 10,000 cps. The diameter of the horn 
opening is 30 inches aiid the length is 
6 feet." 

These horns prove to be as near the 
ideal as possible for several reasons. 
Wo could probably obtain the same re- 
sults with well-designed re-entrant horns 
flared for a cutoff at 200 cps or prefer- 
ably lower. Both the liorn (if re-entrant 
type) and driver must be of high- 
quality design. 

.Ansong the advantages of a horn- 
loaded diaphragm is its smooth perform- 
ance over the whole range. Tt smooths 
out die peaks usually found in the re- 
sponse of a direct-radiating cone speaker 
and eliminates the need for a tweeter 
and <lividing network. With the woofer- 
tweeter combination there is always 
the prol)lem of !)a!ancing the two re- 
sponse levels at tlie crossover region. 

The greatest benefit of tbc horn fs 
its sound projection pattwn, which is 
appro.Kiniately pear-shaped with the 
wide end of the pear away from the 
horn. This is advantageous with a high 
ceiling or arched ceiling, such as ours, 
b'lit would be of no use in a basement or 
low ceilinged room. With a low ceiling, 
the only chance is to use several sniall 
cones dispersed over the area and oper- 
ated at low voinnie levels. 

The axis of the horn in each hall wa.s 
aimed at the floor in the center aisle 
just ahead of the rear wall. This spreads 
tlisc base of the pear nicely across the 
rear seats of the room, where the full 
force is needed most. As one moves 
toward the front its sound level grad- 
ually falls ofT fairly evenly across the 
room. At the stage end there is a nearly 
dead zone for hearers directly under the 
horn and subtending an arc that reaches 
across the front of the room and falls 
back a few feet along each wall, where 
viewing ot' movies is also impossible. 

This dead zone is such tliat a stranger, 



using a mike on tlie stage, tliinks the 
sound sy,stem is dead and asks tlie audi- 
ence if he's being heard. But, reverting 
to our previous discussion of problems 
with acoustical feedback into the mike, 
the reader will see where this dead zone 
ivas eliminated much of our troubles. 
An omnidirectional mike still can't be 
used at normal levels in the new hall, 
thoughj because of reflection of lows 
from the walls, but there is at least a 
100 per cent improvement in the over- 
all acoustics. 

This can be understood if we look 
again at Fig, 1. With the horn near 
the ceiliiig its boo.sted radiation strikes 
the wall and ceiling at X and Y with 
angles of incidence such that the reflec- 
tion from X hits the floor and the reflec- 
tion frojii Y hits the back wall. We had 
previously tried two horns near the 
Vx'alls instead of the one at the center 
and the results were not nearly so good. 

Figure 2 shows how (he plastic lami- 
nate process was used to couple the flare 
of the horn to tiic sides of the only open- 
ing available in the main auditorium. 
This is an opening from the organ loft, 
high in the left corner of the room, and 
the angle of the liorn was such that 
some of the sound would have been 
caught by the right side of this opening 
antl reflected back into the horn, causing 
distortion. 

Plastic lanunate is the compounding 
of layers of glass fiber cloth nnd plastic 
to make a solid skin, as stift' as the wall 
of tlie horn. The first layer of cloth is 
cemented to the inner surface of the 
liorn aiKi tacked to the opening at its 
edges. Plastic (as a powder) is mixed 
with a liquid agent and spread gener- 
ously over the clotli. Alter setting a few 
minute,? another layer of cloth is laid 
over tli^ first and the process continued. 
.Such a process is used for the skin of 
guided missiles and body and fenders of 
some sport cars. 




Fig. 3. "Keepaway" mike and manuscript stand 
which prevents spenkei-s from hugging the mike. 
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Fig. 4. Wallbox housing for small preamplifier 
located near the stage to feed a (onj line to 
projection room and main amplifier. 

Microphones 

The majority oi meetings in the fel- 
lowship hall are built around huicheoiis 
or dinners. The chairiiian or master 
of ceremonies has fo call on various peo- 
ple for reports or make frequent intro- 
ductions. So, ail OKliuary dyuauiic uiikc 
is provided on a desk stand at the cluur- 
man's place at the table. This mike is 
operated at a very low le\'el to get away 
from acoiistieal feedback and table noises. 
The chairman lias to pick it up and talk 
up against i: in a normal voice in order 
to be heard. So it can be a switched or 
imswitchecl type. 

The other mike, lor g-eneral-purpose 
use at aornial operating level, must be 
a unidirectional or cardioid type. A 
high-nicdium-low impedance model is 
desirable Isecanse it can be used with a 
long line by switching to the low-impe- 
dance position and plugging in a line 
transformer just ahead of the amplilier. 

When a speaker stands too close to 
the mike, every move of his head 
chrmges the pickup of liis voice. We 
.solved this problem by mounting the 
mike on a reading stand %vhich we 
designed especially to suit our needs. 
Figure 3 is a picture of this st;.uid in 
use. It is made from standard electrical 
metal tubing witli a 20-gage .sheet- 
metal top and trussed with 3/16-inch 
rods threaded through lateral tubing 
spreaders. This makes it light enough 
that it can be carried with one hand. 

The sloping top is 16 inches from the 
front edge to the back and serves a two- 
fold purpose — -providing a place for the 
speaker to rest his notes, and keeping 
him a normal distance away from the 
mike. The edge oi the top nearest the 
speaker is 41 inches above the floor and 
the mike is centered at 53 inches above 
the floor. This proves to be a fair 
average for men and women. The stem 
that the mike screws on is threaded 
5/8-27 and can not be raised or lowered. 
Below the rnike is a shock mount which 
is a necessity with the regular stand 
when people start handling or adjusting 
the mike. 



Mixing Preamplifier 

At the time of building, various com- 
munication and rcniote-control lines 
were run from the stage back to 
the projection room. A 2-conductor 
"Romex" was provided for speaker 
cable and a 2-coiulnctor armored cable 
(BX) was strung for the shielded cable 
between amplilier and preampli lier. 
Figure 4 shows how the preamplifier 
was installed with its power supply in 
a locked wall panel on the stage. 

On the other side of this wall, a 
clo'Set is provided in an anteroom for 
storing the mike stand-s and other 
movable equipment. A 4-wire circuit 
from the projection room terminates in 
tliis closet. This circuit is u.^ed for 3- 
way switches in the clo.set and the pro- 
jection room so that both the amplifier 
and preamplifier can be turned on oi" off 
at either location. An indicator light 
shines through a red jewel in the door 
of the closet when thej- are on. 

Figure 5 shows hovv microphone- 
cable jacks were mounted under hinged 
door covers at the front edge of the 
stage. F'rom these jacks, 2-conductor 




Fig. 5. Microphone plug mounting in stage floor. 



shielded cables are run under the stage 
to the preamplifier. This line from the 
main microplioiie and the iinc to the 
projection room are connected to the 



Pig. 6. Mixing pre- 
amplifier schematic 
for unit shown in 
Fig. 4. 



preamplifier by 2-prong shielded con- 
nectors. 

The mating of male and female por- 
tions of the.ie two connections is trans- 
posed so that the mike cable can be 
unplugged from the preanip and 
plugged directly into the line to the 
projection room. Thus the preamp can 
be bypassed if it develops trouble. In 
this event, the line transformer is in- 
serted in this line just ahead of the 
main amplifier. The Output of the line 
transformer is then plugged into the 
extra mike channel of the amplifier and 
the switch on the mike is turned to its 
low-impedance position. 

Pignrc 6 is a schematic of the preatnp 
circuit, which provides controlled mix- 
ing from two mikes and uses cathode 
follower output to the line. Small war- 
surplus shock mounts were used for 
mounting the preamp chassis in the 
panel, to avoid microphonics from 
action on the stage. 

The stage lights and curtain are con- 
trolled from a room above the anteroom, 
where the operator can look out over 
the st^ige scenery. Another mike cable 
extends from the preamp panel to a 
connector in this room. It is anticipated 
that a mike may be mounted on a boom 
to swing back and forth over the stage 
v\'hen plays are put oli with the weak 
voices of children or junior teen-agers. 



Main Amplifier 

The main amplifier is mounted in 
the projection room at the rear and 
above the hall because it is out of the 
way til ere and locked up from the kids. 
It is in a good vantage point for the 
operator without making him conspic- 
uous. There is plenty of room there to 
spread out a radio tuner or record player 
and records And finally, the movie pro- 
jector sound pickup is fed through our 
amplilier when it is u.'^cd there. 

The (juality of .sound recording on 
many of the 15-mm religious and the 
trade promotion movies is much in- 
ferior to that of the professional films. 

{Confuiiied on page 52) 
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New Approach To 
Miniature Preamplifier Design 

ARTHUR J. ROSE^ 

Simplification of design requirement's is said to yield a small and inexpensive 
unit with performance just as satisfactory to the ear as more standard products. 



A STUDY OF manufacturers' speciti- 
catiotis and of the technical litera- 
ture will reveal that the major 
differences between phonograph pre- 
amplifier designs is mainly a matter of 
stj'ling. The general preamplifier design 
recipe as usually followed calls for the 
following : 

1. EquaUzers for Recording Charac- 
teristics. 

2. Means for switching inputs. 

3. Gain control. 

4. Frequency correction for room 
acoustics, speaker system vari- 
ations, and human hearing dis- 
crepancies. 

5. Means for overcoming system 
flaws, e.g. turntable rumble and 
record noise. 

A restudy of the manner in which 
these goals are reached has shown that 
much can be dene toward simplification 
of circuits, based on eliminating what 
is really superfluous even though 
"necessary" from the standpoint of con- 
vention. Once the absolute minimum 
requirements tiave been established, it 
is only a matter of fulfilling them with 
as little extravagance as possible. The 
problem of educating those who will 
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benefit from the simplification is another, 
more difficult, matter. 

In accord with this thinking— and in 
flagrant violation of convention— a 
pint-sized preamplifier was developed 
by the writer. It fulfills admirably the 
purpose generally served by larger, more 
coniple:^ units. The reduction in the 
number of parts brings the cost to an 
uncommonly low figure, ■ 

Frequency Correction 

Bass and treble controls are usually 
thought necessary because of room 
acoustic and speaker -system variations. 
Thcsc arc unchanging once the system 
has been installed in a particular lo- 
calion. Why, then, is it not possible 
merely to fix the positions of these con- 
trols after installation and then rely 
solely upoji the record equalizer to 
match each record type to the corrected 
system? Overlooking- the loudness ver- 
sus hearing difncvilties for the moment, 
the answer is rather obvious: equalizers 
do not adequately correct from record 
to record. 

What record manufacturers do to 
their products is purely a matter of 
speculation. All the user lias is a re- 
commended playback curve. Before the 
average record sounds right the listener 
mt;b">t do more than just switch in this 



particula.r curve. That in itself sug- 
gests that equalizers need more flexi- 
bility. 

Fortunately, the type of correction 
afifordcd by certain bass and treble tone 
controls closely parallels that of the 
record equalizer. It appears that equal- 
izers that do not have the flexibility of 
continuous variation around a particular 
characteristic might just as well be re- 
placed by a fixed reference curve and 
then adjusted to suit the circumstances 
with a properly designed separate sei 
of bass and treble conltrois. 

This seemingly unscientific fact hat. 
met some stiff resistance from those 
who clainii tliey must have smie place in 
the prearnphfier where the signal is 
exactly the same as that entering the 
recording microphone. Their point is 
admittedly only an academic one, since 
they also admit that this condition has 
little bearing on the correctness of re- 
production — particularly if tone con- 
trols are not constantly adjusted. The 
solution to the niatrer really lies with 
the problem of "a properly designed 
set of bass and treble controls," 

Another point — more practical but 
also more subjective — -lies in the fact 
that most records worth playing through 
a higli-qualitj- system in the first place 
are of recent vintage. Tlie majority of 
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fig. 1. (left) Schematic tliagram of the 2-tube miniatare preamplifier. Bass and treble controls are controlleil fay concentric shafts as the knob or- 
roflgement of Fig. 3 indicates. Fig. 2. (right) These curves show the maximum equolization ranges of the preamplifier ond the reference curve dit- 

cuSSed in the text. 
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Fig. 3. As constructed by the author, the preamplifier is built in an aluminum box with this 
aluminum panel on the front. The outer shaft of the concentric bass-trcbic control Is operated 

by □ Plexiglas disc. 



the current recordings are very simi- 
lar and there is promise that the RIAA 
"standard" may really become a 
standard I 

Most recordings are made with a 
500-cp5 bass turnover. In some cases 
there is bass prc-cniphasis that requires 
a flattening of the playback curve below 
50 or 100 cps. Treble pre- emphasis is 
usually at a fixed rate approaching 6 
db per octave, with time constants 
raiiging from 50 to 100 microseconds. 
For reasons made evident later, the 
writer's miniature preamplifier uses a 
straight 500-cps turnover without de- 
emphasis as a fixed reference curve. 

To reduce the circuit to a minimum, 
only those functions that can be justified 
as essential are included. There is only 
a rare need for bass rolloff, especially 
at low and medium volume levels. A 
fortuitous circuit arrangement permits 
some bass droop at higher volume set- 
tings, but requires onlj- the components 
for boost. 

Need for large amounts of Ijass boost 
at low volume levels to produce proper 
scaling of sounds that were originally 
loud has given rise to loudness controls. 
.Although their use has been justified 
more by the whims of bass-crazed audio 
hobbyists, it is desirable to have sufficient 
boost available to cover extreme condi- 
tions. The actual loudness correction 
to be used is subject to variation depend- 
ing upon the relationship between the 
playback and the original levels, with 
due consideration to individual hearing. 
It is evident that there are a great num- 
ber of possible circumstances and any 
cotHpensation fixed solely as a function 
of playback level would prove to be 
iiicorrect in most of them. 

Using terminology which divides 
hearing- and acoustic corrections into 
two functions is paradoxical. It would 
be interesting to learn how someone in 
average circumstances can make a 
purelj' acoustic correction without bene- 
fit of hearing. Even sound-level meters 
are fitted with frequency-weighting net- 
works to simulate the response of the 
human ear. Both acoustic and hearing 
correction can be and are made simul- 
taneously, provided the maximum Isass 
response is adequate. 

The similarity ot characteristics used 
as a basis for lumping corrective meas- 
ures is more than just fortunate. It sug- 
gests to the writer that some types of 
correction may be imaginary and other 
types need stronger emphasis. Or view- 
ing from another angle, there can be 
only one ideal resultant correction curve 
for a given situation, and a lirtich smaller 
range of variation is needed to co\'er 
most situations than would be supposed. 

Obtaining a large amount of bass 
boost can prove to be difficult it one 
wishes to reduoe circuitry to a very 
simple form, Making allowance for nor- 
mal boost requireiHeuts plus that needed 
for low levels has been solved by the 
writer with a simple circuit tliat applies 
a sort of automatic correction so that 
theoretical limits of boost are actually 
attained. This circuit has been used with 
•success in supplying an 8-in. speaker 



with sufiicient low bass to rival much 
more formidable systems. In itself, this 
fact shows that the need is only for 
impro\'ement in circuit efficiency in most 
cases where ba.^s is lacking, rather than 
for additional circuits. 

In accord with this trend of thought, 
ail functions related to the bass region 
are combined in the miniature preampli- 
fier ill one circuit, with a single control 
governing whatever adjustment is neces- 
sary. Figure 2 shows its range. 

Treble Corrcctien 

Treble compensation can be simpli fied 
in like fashion. It has been general pi-ac- 
ticc to apply 50 to 100 microseconds de- 
eniphasis in the cquali^ier, and then by 
use of the treble control apply up to 75 
niicroseconds further de-emphasis or em- 
phasis. It is easy to see that some saving 
can be made by not including de-empha- 
sis in die equalizer. This entails applying 
a variable dc-emphasis to a response 
with fixed treble boost. 

For example, a recording with 50 
niicroseconds pre-emphasis initially has 
trcliie boost to the extent of 10 db at 
ICl kc. Why de-emphasize it to a flat 



response and then boost or droop it 
±15 db? The same effect can be had 
without initial de-emphasis H the sig- 
nal is fed into a sv.stem vi^ith a + 5-db 
boost. Then, application of only rolloff 
to a niaximimi of 30 db will produce 
the desired result. 

That sounds simple enough but there 
are some apparent drawbacks. De-em- 
phasizing to the extent of 30 db in a' 
simple circuit in-i'olves reducing ampli- 
tudes below the micifrequency region. 
This occurs because a single R-C net- 
work has a maximum slope of 6 db per 
octave. Another seeniing drawback is 
that recordings vary sii the amount of 
pre-emphasis, and radio inputs and some 
recordings have no pre-eniphasts at all. 

To justify intuition on the part of 
the writer, listening tests were con- 
ducted using a wide variety of record- 
ings and program material with a con- 
siderable variety of dissociated equip- 
ment. In no case was there need to 
vary the treble response more than 15 
dlj !' It appears that all that is required 
for most purpo.ses is a certain maxiiVium 
response depending upon the associated 
{Contisived on page 69) 
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Japan 




Hi-Fi 



WARREN BIRKENHEAD- 

Good audio isn't exclusive to the 
United States — it is rapidly gain- 
ing a foothold in Japan, too. 



ABOUT ONE YEAK AGO, LP (lisks beg-aii 
to emerg^e iri quantity from the 
pressing plant;; of certain Japanese 
record companies. And while the initial 
production was a painful process, with 
two pressings goiiig^ into the scrap 
barrel for every one accepted, technical 
difficulties were soon overcome. 

-Since there were no Japanese mann- 
faciurers selling phonographs capable 
of reproducing LP's, the phonograph 
and record buyijig public interested in 
hi-fi consisted mainly of those Japanese 
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and those member.? of the United .States 
armed forces stationed in Japan who 
could afford the imported articles. 

Today the sitnation is far different. 
A con.sidcrable number of 2- and 3- 
speed Japanese-made LP phonographs 
are on the market, and hi-fi components 
are available. All of the record com- 
panies are in acceptni)le microgroove 
record production. 

American record labels can be found 
in any record store in Japan, All of 
the major American companies have 
associate Japanese companies who press 
and market American records. Mother 
matrices are air-s!iipped from the States 



to be converted into .stampers aud press- 
ings by the Japanese, associate com- 
panies. 

The Japanese pai' the Americans a 
ro>'alty based irpon the record retail 
sales. It is interesting to note that 
approximately SO per cent of all records 
sold today in Japan are of foreign iabel, 
and largely American. It is estimated 
that total Japanese record sales for 1954 
will top 30 million. 

Hi-fi sets in use in Tokyo alone today 
are estimated at more than 50,000, These 
installations are estimated at an average 
of $90 each. Considering the fact that 
more than 95 per cent of the Japanese 
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Above, Listening Room "Mntsuya" Deportment Store, view from speaker end to reor. Notice the complete lock ol the 

other sex.' 
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Left, loudspeaker display from Mark K.K. Right, sapphire needles displayed by Nagooka Seiki K.i(. 



hi-fi enthusiasts build tlieir ouii ampli- 
fiers and assemble their own hi-fi S3'S- 
teiiis. and coiisideriiifr the lower com- 
ponent cost ill Japan, tliis average cost 
is coniparable to an averaii:c Stateside 
cost of several times that fisj^nre. 

In tbe Kanda area of Tokyo — jnst 
north of the famous Gti>za — one can 
bi-o\vsc throiig'h more than a hundred 
retail stores that sell lii-li parJs. Loud- 
speakers, amplifiers, amplifier parts, 
pickup cartridg^cs, turntables, preaniph- 
(ievs, and equalizers are all in abundant 



supply by niany manufacturers, find are 
hawked in the many stores liiruuj^liout 
the day and ni^dit. 

One enterprising Kanda lii-fi store 
has set up a colTee shop on the second 
floor above his establishment. There, 
prospective lii-li customers, while di'ink- 
iiij^ coflee, may listen to LP's reproduced 
throuji;h the vanons loudspeakers, ain- 
pliliers. and pickups which are on sale 
m rlie store below. 

There is always a demand in Japan 
for parts and equipments made in tlie 



United States. If a store manager can 
display a Stateside itenis he can always 
be sure of a hifilier price and a (|Hiek 
tinnover. For this reason, there is a 
tremendous temptation to market Jap- 
anese-made articles with a Stateside 
label. This practice is definitely deplored 
by the Japanese sW'eriniient and stopped 
when detected. Reputable Japanese man- 
ufacturers and engineers alike join in 
condemning' it. However, the practice 
is still a factor, and while snuall and 
{Conthnicd on page 68) 



Scenes in the Mi-Fi Coffee Shop of a Kanda store, where customers 
taste the delights of quality sound as well as the sovor of the bean. 
Left, coffee-shop proprietor Kinjiro Mcruyama inspects playing desk. 
Above, left to rights waitress, Hideo Iguchi, Nippon Times record 
columnist, and author. Note speakers in upper left. 
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The Poughkeepsie Audio Society 



CHARLES R. DOTY 



The easiest way to learn how to form a successful audio society in your own 
home town is to study how an already successful group functions. This one — in 
existence for nearly five years — is one of the most successful we have heard about. 



WHILE THE SALES of liigli- fidelity 
equipment in the year 1950 
amoimted to but a snmli fraction 
of tlie estimated $250,000,000 for 1954, 
there wa:; nevertheless, a definite indi- 
cation at that time tliat the. interest in 
audio was making rapid strides. This 
display of interest was not limited to 
those who were teclinically minded and 
wlio were interested in high fidelity for 
its hobby aspects. Included were many 
who knew nothing about the equipment 
and its installation but who were inter- 
ested in securingf the high degree of 
faithful reproduction of music which 
was available only through custom in- 
stallation of the various components. A 
considerable number of people ap- 
proached the writer and requested his 
advice. The time spent in discussing 
the considerations of finance, speaker 
placement, and equipment arratigement, 
plus demonstrations of the writer's 
equipment, was beginning to seriously 
encroach on his free time for grass 
mowing and other around-the-home 
chores and social engagements. No in- 
ference should be drawn from this back- 
ground that the writer is imusually qual- 
ified to give advice. His situation is the 
same as thousfinds of others who were 
among the first in their communities 
to install good equipment and who were, 
and probably still are, bombarded with 

* lnternaiio>\al Business Machines Re- 
search Laboratory, Poughkeepsie, N, Y. 




requests for guidance. The problem in 
I9S0, which still exists in 1955, was how- 
to offer guidance to people which would 
enable them to make a wise selection of 
the better grade of components so that 
the over-all result would be satisfactory. 

The only possible way to handle this 
flood of interest seemed to be through 
gatlierings where people could discuss 
their problems with others and in this 
way receive the benefit of their "exper- 
iences and conclusions. Also, by getting 
a number of people togetlier, one dem- 
onstration would sutnee where several 
individual demonstrations were formerly 
required. Accordingly, a meeting was 
held at the writer's home on the evening 
of _fune 5, 1950 at which it was decided 
to form such a group. There were twelve 
people present at this first meeting of 
the Poughkeepsie Audio Society. The 
fact that there are presently 279 men 
and women, in the Society is an indica- 
tion of the large nuuiber of people who 
are intiere.sted in some phase o£ audio 
and who are anxious to learn more about 
the siibject through demonstration and 
discussion sessions. 

We purposely avoided the inclusion of 
the word "engineering" in deciding on 
a name for the Society as we did not 
want anyone to feel that our meetings 
were to he of a predominantly technical 
nature and thereby be of little or no in- 
terest to lay people — for after all, they 
are the ones who need assistance most. 
We decided that our organization was 




Charles R, Doty, the 
author, with his Life 
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since as program 
director. 



to be devoted to all phases of audio and 
that all of our programs would include 
some music for those who were only 
interested in listening. It is surprising 
how many of those who just came to 
listen at first have now become interested 
in tiie why's and wherefore's of the 
equipment. The exposure to the technical 
aspects of the subject duriisg the first 
portion of our meetings has created a 
desire in many members to know more 
about the basic principles because of 
their fundamental relationship to the 
over-all result. For example, the wife 
of one of oin- members, who has been 
attending our meetings fairly regularly, 
caine up to me after one of our recent 
sessions and said "I am quite proud of 
myself, I understood everything the 
speaker said." The talk that evening was 
an (;xplanation of the recording char- 
acteristics of the very latest types of 
LP records. 

Our first regular monthly meetings 
began in the Fall of 1950. We started 
very modestly by meeting at the homes 
of the members and by covering such 
fundamental subjects as pickup stylus 
wear, the preamplifier-equalizer and 
why it is required, the power amplifier 
requirements, and so on. A portion of 
each ir>eeting held at a member's home 
was devoted to listening to records on 
his equipment. After a few months we 
outgrew even tlie most pretentious liome 
quarters and rented a room at the 
YMCA or local High School. In order 
to pay for these facilities evf^ryone who 
attended a meeting paid 25 ceni:s. For 
the past two years our meetings have 
been held in the largest quarters of tlie 
two local hotels. We now charge SO cents 
per person and our average attendance 
at meetings this past spring has been 
over 100, 

Operating Procedure 

Meeting notices are mailed out about 
a week in advance of the meeting date 
We endeavor te word our notices in 
such a manner that they will attract tlie 
attention and stimulate the interest of 
both the male and female members of 
the Society. Letters rather than postal 
cards are used because tliey are more 
personal and convey more information 
about the program, tiie speaker, and 
the equipment to be demonstrated and 
discussed. Our notices always conclude 
with an invitation to members to bring 
along as many friends as they may wish 
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PAS officers for year 19S3-S4 — leff to right: Carter S. Ammon, treasurer; John E. Sill, presi- 
dent; David W. Muir, vice president; arid Lawrence A. Tate, secretary. 



jiecause anyone who is interested in 
any phase of audio is always welcome to 
attend oui- meetings. We make a charge 
of $1.00 per year if a member wishes 
to be notified by mail of the meeting 
night and subject. This charge is neces- 
sary to defray tlie cost of the preparation 
and mailing of the notices. This who 
do not wish to subscribe to the mailed 
notices learn of our meetings througli 
the two local radio stations and news- 
paper. 

Everyone attending a meeting is as- 
sessed 50 cents to defray the expense of 
the meeting quarters and the dinner of 
the giicst speaker. There are no other 
assessments involved. We have a stand- 
ing offer that anyone who does not feel 
that he has received his 50 cents worth 
from any meeting can get his money re- 
funded at the close of the meeting, pro- 
viding that he can convince our Treas- 
urer that such was the case. To date 
there liave been no refunds made. On 
this l)asis no one should feel that he has 
an obiigation to attend our meetings. 
We wish every member, or interested 
non-member, to feel free to attend only 
those meetings which are of interest to 
him, or to attend the meetings only as 
long as necessary in order to secure 
the information or help he is looking 
for. In other words, we are interested 
in performmg- a service rather than 
having large turnouts at the meetings. 
The element of friendship and the oppor- 
tunity to talk things over (and possibly 
to brag a little hit about one's accom- 
plishments) is an ever-present force 
which brings many people out to every 
meeting. As members leave our rank, 
others step in to fill their places and so 
far our membership has shown a con- 
tinuous growth from year to yaiLT. 

We make everj- effort to conduct our 
meetings as informally as possihle and 
to restrict the business portion to abso- 
lute necessities such as the reading of 
the reports of the Secretary and Treas- 
urer. The officers of the Society make 
final decisions on all matters of policy 
or the expenditure of money, so that 
only occasionally does anytliing develop 
which requires the attention of the mem- 
bership. We have no constitution or by- 
laws. Announcement of sales of records 
or equipment by the local stores are 
made at tlie meetings. Also announce- 
ments are made of topics of interest to 
our members concerning meetings of 
other organizations, such as the IRE 
and A IER. These matters seldom take 
more than 10 or 15 minutes, .so that 
practically all of our time is devoted to 
the speaker of the evening, demonstra- 
tion of the equipment \mder discussion 
and the playing of records for the "lis- 
tener" segment of the organization. 

Our regular monthly programs are 
presented by guest speakers and repre- 
sentatives of manufacturers of high 
fidelity equipment. The list of those who 
have come to Poughkeepsie and pre- 
sented pragrftins during the past three 
years reads like a"who's who" at the 
.\udio Fairs, In other words, the leading 
manufacturers send a speaker (in most 
cpLses a lend speaker as practically every 
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one of our guests has shunned our micro- 
phone system) and generally a complete 
complement of equipment. Of late we 
have had a series of programs presented 
by the leading manufacturers of matched 
components. Our guests are free to pre- 
sent their products in any manner that 
they desire. In many cases the talks are 
supplemented by projection slides or 
blackboard diagrams. 

Letters to manufacturers inviting them 
to participate in our meetings contain 
sufKcient basic information about the 
Society to permit them to rough out a 
program presentation. Further corres- 
pondence generally follows about the 
equipment, arrangements for a slide pro- 
jector when required, and so on. Prior 
to the meeting, generally during dinner, 
the speaker is further briefed on the 
aims and purposes of the Society and 
the type of people he will talk to so that 
he can present a well-rounded program 
which will cover all facets of interest. 
Following the talk a question and an- 
swer period is provided, and then the 
equipment is demonstrated. In most 
cases this is done through the medium 
of records. The selections played are 
chosen by the speaker to bring out cer- 
tain features of the equipment which 
will demonstrate it to the best advantage. 
During the demonstration part of each 
meeting we try to play a few selections 
from the same records (which are pro- 
vided by the Society) so that a direct 
comparison of the merits of the equip- 
ment can be made from month to month. 
These records include piano, ballet, and 
organ selections. One selection which 
we always request be played as a part 
of the demonstration is Contrasts Over 
Pedal, (Study in Overtones, No. 102) 
by Bartok, Mikrokosmos Suite, record 
BRS 303. This we consider the "acid 
test'' and guest speaker and audience 
alike enjoy the reparte. 



One should not assume from the men- 
tion of the above selection that we go 
in for the window rattling type of dem- 
onstration. On the contrary, we make 
every effort, and in most cases succeed, 
in keeping the volume at living room 
level. \'\''e believe that a modern high- 
fidelity installation is an instrument for 
reproducing music for pleasurable lis- 
tening and not for testing the adequacy 
of the construction of the house or the 
patience of the family or neighbors. 

At the June meeting, which is our 
annua! dinner gathering, the President 
appoints a nominating committee whose 
duty it is to select a set of officers for 
the next year. The selections are voted 
on at the first meeting in the Fail. We 
have a standing rule that elected officers 
can serve only one term. 

The elected officers of the Society 
comprise the President, Vice President, 
Secretary and Treasurer. The Pro- 
gram Director and all committees are 
chosen by the President at the time of 
his elect'ion. The President presides at 
all meetings, dictates the order of busi- 
ness and introduces the speaker of the 
evening. The duties of the Vice Presi- 
dent, Secretary and Treasurer are the 
same as in other organizations. The 
Program Director has complete charge 
of the programs, and makes all of the 
arrangements with the equipment manu- 
facturer and the guest speaker. The 
Program Director makes it a practice 
to secure complete information on all 
new records played during the meeting 
in case anyone should be interested in 
purchasing one or more for his own 
collection. 

It is the custom for all officers to cir- 
culate among the members to exchange 
pleasantries and to greet those attending 
a meeting for the first time. They also 
{ContiuHed on page 70) 

25 



www.americanradiohistorv.com 



Scaling- 



An Aid in Circuit Analysis 



EDGAR D. MORGAN* 

A simple preliminary operation transforms circuit values 
to numbers much more easily dealt with in computation. 



THE DESIGN AND ANALYSIS o{ ;Ul(ltO 
networks can be a challenging- and 
satisfying- occupation. On the other 
liand, some oi the computations I'c- 
quired are best described as just pluin, 
hard work. Qikntlating^ the fi-eqiiency re- 
sponse of some networks, for instance, is 
[iiscoHraging enough to make one forego 
it. The functions oi;ten become umvicidy 
as soon as we insert values for the pa- 
rameters. This is due mainly to the ini- 
merical nmgniUides of tlie elements 
themselves. 

To simplify the expressions sonicu luit, 
present-day practice uses a system of 
exponential powers of ten. Thus, a re- 
sistance might be written as 5.6 x lO-'* 
ohms rather than 560,000 ohms. While 
this is an improvement oti the decimal 
system, it stil! fails to eHminaie much of 
the drudgery, A sigiiiiicant step can 1-)e 
made, thoughi, by employing a process 
called scaling. 

Whaf Is Scaling? 

Scaling is a technique which changes 
the componeDts of an electrical network 
to. a more coirvcnicnt nsagnitudc hefore 
computation or analysi.H begins. Very 
large numbers can be appropriately re- 
duced aii() small ones increased, Tliis 
virtually eliminates the exponential nota- 
tion and we are faced with a network 
containing only "nice" values, such as 
5.6 ohms, 15 farads, etc. Analysis then 
proceeds unl)urdeHed with awkward 
numbers. The results are interpreted by 
an inverse process putting impedance, 
voltage and frequency concepts in their 
proper perspective. 

The principle point to be noted, how- 
ever, is that our choice of scaling values 
is not coiiipietely arbitrary. We are, of 
course, governed by the physical rela- 
tionships between inipedance, inductnnct-. 
capacit.ince, (rcQuency, voltage, current, 
etc. 7"hese laws determine w-hicli class of 
components we may freely adjust, and 
the resultant effect on the other compo- 
nents. The simplification obtained makes 
if worthwhile to investigate these limita- 
tions irinci to formulate the rules we nmst 
observe. 

Relations Between l>ariimetcrs 

Let us suppose we have arbitrarily ad- 
justed bo th resistance and capacitance by 

^2124 31x1 Place. S. E., IVuskintjton 20. 
D.C. 



a given factor. For instance, we may 
have reduced every resistance by a factor 
of 1001) and increased every capacitance 
by 100,000. This would have the effect of 
changing a 50,000 ohm resistance to 50 
ohms and ii l-l'f capacitance to 0.1 farad. 
If r.ny further computations are to yield 
a useful result, fundamental relationships 
must hold. In particular, examine tlie 
relationship iii-1/RC. It is apparent 
that we liave, by independent adjustment 
of R and C, effected an adjiistmeot of f'l. 
In this case, our adjusted angular fre- 
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Ft9, 1, R-C-Coupled amplifier and conventional 
equivalent circuit. 

quency is 100 times smaller tlian its 
proper value. The true yahie '.s 200 
radian,': pc-r .second, but use of our scaled 
values indicates the angular frequency 
a.s .2 radian per second. This poses no 
dilliculty as long as we recognize this 
additional adjustment is required to 
place 0) in it.s proper perspective. 

As this interdependence Ijetween pa- 
rameters is easily investigated, we can 
tahirhite the possible choices of scalirig 
we have at our disposal. A convcnieiit 
start may be had by choosing 

r = b! 

<o' = CIS) 



wliere tlie primed factors indicate ad- 
justed values, and a, b, and c, arbitrary 
scaling factors. From this point, we can 
derive the other relationships between 
coinponents, 

ff we ignore vector relations between 
tlie f|uantities, we may drop the operator 

from oui' calculations, Tlien, as 

wc can substitute our chosen vakies and 
get 



^, Z' aZ 
co' ctn 



L. 



In a like fashion 



1 

'>'Z- 



_I 1_ 

aZcin in: 



C 



C': 

and finally 

E'~ rZ' = aZdI = abE. 

This covers all the factors needed for 
most problems, and the results are sum- 
mari^ed in Table 1. 

Dimensionless guantities such as am- 
plification factor and gain are unaffected 
by the scaling, nhhougli plate resistance 
and trausconductance are. The quality Q 
of a circuit is unakered. This can be 
readily demonstrated for a coil, as 



Q- 



" r 

- t: ■ 



aR 



ami, 
caR ' 



An H'lustrah've Problem 

A siinpk problem will serve to illus- 
trate the teclinique. Let us calculate the 
mid frequency gain and the half-powei' 
points of the R-C-coupied aniplitier in 
Fif/. 1(a). The conventional equivaleiu 
circuit is shown in 1(b). 

If we choose the scaling factor a to be 
!0--'' then the resistance valuta wiii ap- 
pear as in Pig, 2. An equivalent current 
generator is indicated, in which 



100 



■■ 12.5 olims. 



The three parallel resistances conibine to 
give an equivalent resistance equal to 4,5 
ohnis and the midfrequency gain is given 
by 

A^gyu'Rvfi' = 12.5 X 4.5=56.3. 

For calculating the high-frequency 
circuit values, a remains equal to 10"^. 
The quantity 1/ac has been chosen as 
(Continued on ^age 61) 
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Some Hints for Broadcast Engineers 
R. S. HOUSTON ' 



The author tells about some useful "gim- 
micks" he has devised to lighten the daily load. 



Sound-Conditioning for Plastered Rooms 

When confronted with the t.nsk of 
recording' <a school band inside a con- 
crete room, the task of obtaining proper 
acoustics seemed insiirmnnntable. Al- 
though there was a high ceiling: with 
■quite a pitcll to it, the major source of 
reverberation came from the iiard pia.ster 
and concrete walb, coupled w ith a con- 
crete floor. There was jio money with 
which to treat the waiis with commercial 
sound hoard, nor w;i» it considered prac- 
tical, since the vooiii was so seldom used 
for recordivj^ but merely as a rehearsal 
room. However, it was agreed that even 
rehearsals would sound better in a more 
dead room. 

After e.Kjierimeiitiiig- wdtli various 
types of drapes, panels, and so on, it 
was discovered that the soft pidplioard 
separators for eg^g crates were alinost 
the perfect answer. Each one has 36 egg' 
cups of spherical shape which make far 
perfect dilTiisioii, and the material itself 
is a good sound absorbent. Since this wa.s 
an a^ricnltural territory (Colorado), 
ego'-crate separators were practically 
free. The stndcnts themselves nndertook- 
the task of applying- them to the wall 
witli every sort of glue imaginable, and 
none hi)S fallen off after several years. 

One Or two coats of water-mixeil paint 
can be applied witlioiit interfering with 
the surface and finish of the paper. But 
even if hard-lniish paint is used, the 
shape of the separator is such that dif- 
fusion is nearly perfect. By using them 
with the cup tnrncd out, that is, witli the 
convex side showing, a greater ditfusion 
is obtained. The dirference with and 
without this treatment is almost over- 
whelming;, and satisfactory recordings 
can now be made. " 

*7723.i Brond Si.. Peiwsniikni. .V. 



Remote Air Monitor Speaker 

Often there arises a need for the 
transmitter man on duty to do work 
away from tlic building or out in the 
field — in either case, out ot earshot of 
the monitor spejiker. \\''hen work is be- 
ing' done on or around the antenna tuner, 
the method descrilied here will provide 
positive morsitoring without the need of 
string'ing' a nioniior pair to the location. 

It consists simply of a high-le\'ei diode 
monitor driving a speaker directly as 
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Fig. 1. The air monitor speaker, 

indicated in Pig. 1, A 1- or 2-turn !oop 
is used at the cold end of any inductor 
in the antenna timer to sample the r.f. 
in the tower. In the case ol a current- fed 
antenna, the loop could be in the feed 
line to the tower. A power-type diode 
such as the 6X4. is used to rectify the 
r.f. to pulsating d.c. A regular plate-to- 
voice coil transformer is used to match 
the signal from the loop to the speaker. 
A 2-nf capacitor is used across the pri- 
mary of the transiorn\cr to bypass the 
r.f. to .ground. 



A weatherproof 6-inch projector was 
niounted on the root of tlie tuning' house 
to enable the sound to 'w. hoard at some 
distance. Thus it was possible to be 
aware of the program and still not be 
tied down to the building proper. This 
method drains perhaps 1 watt from the 
r.f. energy, which is hardly enough to 
bother about. 

Unattended Remote Without Amplifiers 

In the course of experimentation, it 
was determined that the telephone lines 
in one town were exceedingly quiet. It 
came to hght wlicn, throiigh emergency, 
earpliones had to be used as both nncro- 
phune and receiver for a talking' circuit. 
In ordei' to hear the signal from the line 
it was put through an amplifier at tlie 
studio. Surprisingly, there was little 
noise noticeable. Further research dis- 
closed that with low-impedance micro- 
phones the noise was cut down to prac- 
tically zero^ — the lower the impedance, 
the lower the noise. It was also discov- 
ered that if the studio input impedance 
was kept considerably higher, the noise 
was still fui'ther reduced. 

The user of this system must remetn- 
ber that while a balanced line will re- 
duce crosstalk trcmendcusly, there is still 
some susceptibility, so the area through 
which a given line will travel must be 
comparatively quiet, particularly free of 
electrical disturbances. On the several 
lines the author has had occasion to use, 
the results have been completely accept- 
able, and the advantages of not needing 
an amplifier are many. There is nothing 
save the line connection to the micro- 
phone to worry about. There is no need 
to fear that nontechnical personnel will 
forget to turn on the afnplifier. And the 

(Coniinmd on page 60) 



AUDIO • FEBRUARY, 1955 



27 



A New Approach To Electrical 

Resonance 



N. H. CROWHURSr^ 

A clarification of the subject of resonant circuits presented in a manner 
that makes it easier to understand the effects of series and shunt con- 
nections of inductance and capacitance in combination with each other. 



A" T A KECENT DISCUSSION of diffi- 
culties in the teacliing of electri- 
cal and mechanical resonance at 
die British I.E.E. some of the sources 
of confusion were ennnierated, and 
some suggestions, including- the present 
new approacli, were put forward with a 
view of overcoming- difficulties. Tliat tlie 
eottventional approach is unsatisfactory 
is evidejit, not only from difficulties en- 
countered during the teaching of this 
subject, hut also from the misunder- 
standings and fallacies one finds even in 
the minds of qualified engineers years 
after the completion of their training. 

So long as one is interested in reson- 
ance on!y in a general sort of way, the 
difficulties remain unnoticed. The gen- 
eral principles that series circuits pro- 
vide a low impedance, and parallel cir- 
cuits a high impedance at resonance are 
easily understood. The difficulties arise 
when detailed investigation of circuit 
performance in the vicinity of resonance 
is required due to the number of quaii- 
iities associated, the possibilities of dit- 
ferent quantities varying, and tlie choice 
of phenomena 'oy wliich resonance is 
identified. Usually frequency is taken as 
the independent variable, circuit quanti- 
ties being cojisidered at least relatively 
fixed ; but some practical applications re- 
quire a consideration of response as cer- 
tain circuit elements are varied with tlie 
frequency fixed. Whatever is varied, 
maximum or minimum impedance co- 
incides with the condition for unity 
power factor, resistive impedance, or in- 
phase transfer only for special cases. 
In some arrangements there may be 
from four to six different critical or 
reference frequencies associated with 
resonance. 

Part of the difficulty arises because 
most presentations of tlie subject either 
include erroneous statements, or are in- 
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sufficiently explicit in specifying con- 
ditions. 

The most common fallacy arises from 
lising the circuit of Fig. 1 as the basic 
or simples-t parallel resonant arrange- 
ment, and then assuming for simplicity 
that the lesistance may be given a con- 
stant value over the range near reso- 
nance. In actual fact, as we shall show, 
resistance often contains a term varying 
with 10-, which means it can vary more 
rapidly than the reactance oi either L 
or C. But no one would dream of as- 
suming the reactance of L and C to be 
constant over a range of frequencies 
near resonance ! "Yes we know," is the 
usual response, "but one must make 
simplifying assumptions senmi-'lMre in 
a first approach." 

The author agrees; but simplifying 
assuniptions should always follow a 
channel designed to aid the approach, 
and should, as far as possible, have some 
significance in practice. 

Series Circuits 

To start with, take the series circuit, 
shown in Fig. 2. Consider it first with as- 
sumed constant current as frequency is 
varied as in Fig. 2(a). If difficulty is en- 
countered in visualizing the condition of 
constant current, it can be assumed that 
current is adjusted to the same value at 
each frequency before a reading is taken. 



Voltage drop across the resistance ele- 
ment Vr is constant. Drop across the in- 
ductance Vi. is proportional to frequency, 
hence is represented by a straight line al 
slope proportional to L, Drop across the 
capacitance will be inversely propor- 
tional to frequency, giving a hyperbola. 

When the Hvo reactsnices are equal, 
tile resultant drop is that across the re- 
sistance, and unity power factor coin- 
cides with minimum (resistive) imped- 
ance for tliis arrangement. There is onl\ 
one critical frequency, at which both 
minimum impedance and zero phase oc- 
cur; there are no other maxima or 
minima.. 

Next, transfer this information to an 
assumption of constant applie.d voltage, 
shown in (b) of Fig. 2. Readjustrnent of 
value is made at each frequency so thai 
the "ciirve" for V is now a straight hori- 
zontal line, as a result of which the / 
and Vr curves now peak upwards, in- 
stead of being horizontal lines. The volt- 
ages across the iiiductance and capaci- 
tance elements also take the form of 
upward peaks, staggered about the re- 
sonant frequency. To make the voltage 
cui-ve ilat, the ordinates from the con- 
stant-current condition have to be multi- 
plied bv' the factors producing the cen- 
tral peak in the / and Vr curves. But as 
both Vc and Vl have a slope at the re- 
sonant frequency in tlie constant-curreiii 



Fig. 2. Curves rele- 
vant to the resonance 
of a simple series cir- 
cuit, using (a) con- 
stant current, and 
(b) constant applied 
voltage. 



Fig. 1. This is the conventional circuit for con- 
sidering parallel resonance. 
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Fig. 3. This circuit is suggested as a better 
simple basis for consideration of paruilet if«- 
sonance. 

condition, it follows they must each have 
a similar slope in the constant-voltag;c 
condition at resonance, where the cui- 
rent curve has a stationary point. So the 
peaks will be shifted by the influence of 
the slope shown in the constnt-current 
etiTves. 

Parallel 'Resonance 

Now tor parallel ieson;nlt circuits. 
Why not tiike the arrangement of fig, 3 
as basic? It has the advantage that con- 
sideration can take the same lorni as for 
the series circuit, of which it is actually 
the dual. In teaching, the term duality 
need not be mentioned at this stage, but 
the approach can well pave the way for 
introduction of this idea later. It is much 
easier to accept a principle if it can 
easily be identified with previous work. 
The curves of Fig. 2 can serve exactly 
by making the following substitutions: 
/ (constant) and V (constant) are in- 
terchanged, as are also V and /; and Vc, 
Vb and Vr are replaced respectively by 
h, Ic and /«. It is convenient to distin- 
guish between series and parallel com- 
ponents of resistance by the use of r and 
R, respectively, as symbols. This ap- 
proach for parallel circuits has the ad- 
vantage that impedance maximum occurs 
at the sanie frequency as zero phase or 
unity power factor. 

Here the objection will be raised that 
such a circuit is not practical. But is it 
not as practical as the more conventional 
one? The only case where an inductor 
even approximates inductance in series 
with consiani resistance is when an air- 
cored inductor is operated at relatively 
low frequencies. Inductors for low 
(power or audio) frequencies are more 
often iron-cored to increase their Q fac- 
tor ; and at radio frequencies, high-fre- 
quency resistance invalidates the as- 
sumption of constant resistance even In 
air-cored coils. There are cases where 
assumption of constant shunt resistance 
is a nearer approximation, over a range 
of frequencies at least, than assumption 
of constant series resistance. One such 
case is a gapped iron-cored inductor 
where the gap is smaller than that for 
optimum Q over the range considered. 
The principal loss is then core loss, and 
at the higher audio frequencies this will 
be principally due to eddy currents, 
wliich can be considered the result of a 
constant shunt resistance. 

Another useful feature of this ap- 
proach is that it can demonstrate the 
usefulness of the terms siisceptance, con- 



ductauce^ and admitiance, as reciprocals 
of reactance, resistance, and impedance. 

Using The / Operator 

Now, what is wrong with introducing- 
j at this stage ? Possibly the student has 
not covered work in his maciicmatics in- 
troducing expi'essions such as cos d.+ j 
sm 0. (Or do the mathematicians still 
prefer it?) But the autlior remembers at 
this stage of his own mathematical stud- 
ies he wondered wJiy sine 0 should have 
the imaginary coefficient rather than 
eosine 0. For a long while it seemed quite 
arbitrary. Introduction of with a prac- 
tical purpose such as this in view will 
surely avoid sudi puzzled states of niind, 
although a rigorous proof for its use is 
not given, and the mathematics will be 
easier to absorb in due course. It can be 
shown that successive multiplication by 

is equivalent to rotation of a vector 
through 90 degrees, and that the sig- 
nificance of "real" and "imaginary" as 
applied to in-phase and wattless com- 
ponents, respectively, is quite logical, 
without a rigorous mathematical proof. 
Conversion from combinations of con- 
ductance and susceptance to resistance 
and reactance and vice versa can be 
shown by inverting and rationalizing the 
denominator, and it will help the student 
to appreciate quickly the usefulness of ;. 

Figure 4 illustrates this for convert- 
ing actual series components to equiva- 
lent shunt components. The actual series 
combination has an impedance of 

Z = r + yo>L. (1) 
The corresponding admittance expres- 
sion is 

1 r-jwL 



(.2) 



■ r + jinL r' + m^L^ 

The admittance of the equivalent ar- 
rangement, using the resistance symbol 
rather than conductance, as the former 
is often more easily vi<>uaHzed, is 

^ ' R' jtaL' R' <i>L' 

For complete equivalence, the real and 
imaginary parts of expressions (2) and 
(3) must be equal, so the equivalent 
values are 

L' = L.^^ (4) 



and 



R' = r -»-- 



(5) 
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Fig. 4. Conversion of series elements into 
equivalent parallel connected elements. 



Approximations tor these expressions 
when r is small or large compared witli 
the reactance coL can then be given: 



r « o)7_. ■ L' L 

and R'- 



(4b) 



and R' ^ r 



(5 a) 



(Sb) 



Expressions (4a) and (3a) show that 
when r is small, L' is nearly the same 
as L, and R' varies in proportion to (o*. 
The equivalent inductance of (4b) has 
not much importance, but when the 
series inductive reactance is small the 
resistance value is nearly identical, 
whether the inductive component is con- 
sidered as a small series inductance or a 
large shunt one. 

Similar expressions for conversion the 
other way are : 



and 



L' = L 
r'-R 



R= 



R- ^i-M-'L" 



R » »)/.. : U 



R«<i)L: L' ■ 



R'^m'lJ ■ 
(6a) 
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Fig. 5. Demonstration a( expression (So) by means of vector diagrams. 
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Going, Going Going, West 
for the Third Time 



Audiofans, buyers, customers, doubting Thomases, engineers, fiddlers, 
general public, hucksters — all are entraining and enplaning and enauto- 
mobiling for the West's biggest audio event — Audio Fair-Los Angeles 



THE EVENING of February 10 will 
witness tlie largest collection of audio 
eqiiipiiicnt ever assenibled under one 
roof west of the Hudson River wiicii tlie 
tliird annual Audio Fair — Los Angeles 
opens its doors to the public. Represent- 
atives of all leading' efjuipment niniiii- 
facturers will be present with their 
wares to delight the people of Southern 
California— and all otliers wlio lliid it 
easier to go to Los Angeles than to New 
York — for their audio enlightenment. 

And the engineers will have their da^' 
too, with the coincidental West Coast 
Convention of the Audio Engineering 
Society, with sessioiiis devoted to tech- 
nical papers, raeistings of section chair- 
men, planning, and just plain eating — 
for tiie first annual banquet of the Los 
Angeles Section is to be held on tl>e 
evening of February 9. 

As everyone knows who has ever at- 
tended an Audio Fair, it is likely to he 
a noisy alfair — -who would have it other- 
wise? — and thousands of people will go 
away vv'ith one idea lirmly implanted in 
their minds, how do I go about building 
up a home music system for myself? 
All the answers will be at the show, for 
enough equipment will be exhibited to 
suit even the most critical enthusiast, 
and systems ranging all the \v3.y from 
$150 to $1500 could easily be put to- 
gether from components selected at this 
gathering. 

The following is a list of the exhib- 
itors as of press time. As usual, others 
will sign up at the last mometit, and 
those who attend will get more thaji 
they bargain for, since they can be sun; 
at least of those listed here plus an al- 
most certain few more. 



ACOUSTICRAFT 

48 E. San Jose, Burbonk, CalWomia 
In Attendance: Charlie Klein 
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ALTEC LANSING CORPORATION 409 
9356 Santa Monica Blvd., Beverly Hills, 

California 
161 Sixth Ave., New York 13, N. Y. 

In Attendance: Ed Grigsby 

AMERICAN MICROPHONE CO. 657 

370 S. Fair Oaks Ave., Pasadena 1, Calif. 
In Attendance: Gramer Yarbrough 

AMPEX CORPORATION 521 

934 Charter Street Redwood City, Calif. 
In Attendance: Forrest Beard 



ANGEL RECORDS 686 

P. 0. Box 201, Altodeno, Colif. 
In Attendance: Ralph Aut Der Hcidc 

ARCTURUS MANUFACTURING 
CORPORATION 506 

4301 Lincoln Blvd., Venice, Calif. 
In Attendance: Paul Anderson 
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P. O. Box 629, Mineola, N. Y. 
In Attendance; C. G. McProud 



543 



AUDIO DEVICES, INC. 459 
1006 Fairfax Ave., Los Angeles 46, Calif. 
In Attendance. A)an H. Bodge 

AUDIO ENGINEERING SOCIETY 576 
P. O. Box 12, Old Chelsea Station, New 

York n, N. Y. 
West Coast; Herb Farmer, 

University of Southern California, 
University Park, Los Angeles 7, Calif. 



AUDIO FAIR— LOS ANGELES 
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AUDIOGERSH CORPORATION 559 
1 86S N. Western Ave., Los Angeles, Calif, 
In Attendance: Conrad Strassner 

BELL SOUND SYSTEMS, INC. 679 

555 Marion Road, Columbus 7, Ohio 
In Attendonce: H. H. Seoy, Jr. 

DAVID BOGEN CO., INC. 512 

29 Ninth Ave., New York 14, N. Y. 
In Attendance; Vinton K. Ulrich 

R. T. BOZAK CO. 686 

P. O. Box 201, Altodeno, California 
In Attendance: Ralph Auf Der Heide 

BRADLEY MFG. CO., INC. 303 

11 W, Magnolia Blvd., Burbank, Calif. 
In Attendance: Frank Volenta 

BRITISH INDUSTRIES 

CORPORATION 315, 318 

164 Duanc St., New York 13, N. Y. 

In Attendance: Leonord Carduner, 
Frank Hoffman 

CALIFORNIA RECORD DISTRIBUTOR 520 

2962 W, Pico Blvd., Los Angeles, Calif. 
In Attendance: Jack Lewerke 

CAPITOL RECORDS DIST. CORP. 405 

318 W. 15th St., Loi Angeles, Calif. 
In Attendance: Robert C. Camp 

CONCERTONE 609. 623 

4917 W. Jefferson Blvd., Los Angeles, Calif. 
In Attendonce: Bert Bcrlant, Ed Altschuler 



D & R LIMITED 403 
7225 Beverly Blvd., Los Angeles 36, Calif. 
In Attendance: Roland Olander 

DAYSTROM ELECTRIC CORPORATION 584 

753 Main St., Poughkeepsie, N. Y. 
In Attendance: Frank Randall 

ELECTROSONIC LABORATORIES 686 

P. O. Box 201, Altadena, California 
In Attendance: Ralph Auf Der Heide 

ELECTRO-VOICE, INC. 685 

Cecil & Carroll Sts., Buchanan, Mich. 
In Attendance: Lawrence LeKashman 

ESPEY MFG. CO., INC. 485 

8346 Beverly Blvd., Los Angeles, Calif. 
In Attendance: Roy Smith 

FAIRCHILD RECORDING 
EQUIPMENT CO. 343 
154th St, & 7th Ave., Whitestone, L. I., N. Y, 
In Attendance: Jay H. Quinn 

FENTON COMPANY 540 

15 Moore St., New York 4, N. Y. 
In Attendance: Charles F. Fenton 

FERRANT1 ELECTRIC INC. 403 
7225 Beverly Blvd., Los Angeles 36, Calif. 
In Attendance: Roland Olander 

FISHER RADIO CORPORATION 486, 487 
21-2T 44th Drive, Long Island City i, N, Y 
In Attendonce: James J. Parks 

GENERAL ELECTRIC COMPANY 684 
Radio & Television Department, 

Electronics Park, Syracuse, N. Y. 
In Attendance: N. R. Bibko 

HARMAN-KARDON, INC. 687 

520 Main St., Westbury, New York 
In Attendance: Sid H. Hccht 



HIGH FIDELITY MAGAZINE 

Great Harrington, Mass. 
In Attendance: Charles Fowler 

INTERNATIONAL ELECTRONICS 
CORPORATION 

159 Howell St., iDallos, Texos 
In Attendance: Edmond A. May 
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CONRAC, INC. 

19217 E. Foothill Blvd., Glendora, Calif. 
In Attendance: W. J. Moreland 
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JENSEN MANUFACTURING 

COMPANY 607, 608 

6601 S. Laramie Ave., Chicogo 38, III. 
In Attendance: Louis W. Selsor 

KARLSON ASSOCIATES, INC. *06 
1483 Coney Island Ave., Brooklyn 30, N. Y. 
In Attendance: John KarUon 

(CoiUiimed on page 46^ 
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a new Triumph in engineering ^ « j 
and designing skill created by # # # 




-.The "^i/iivnaU'vm Hig:h Fidelity . . . a proud achievement in engineering 
efficiency exemplified by Pilot's vast electronic experience for 3S years. 



• Armstrong Dual Cascade Limiter— Discriminator circuit on FM. 

• FM Sensitivity better than 1.5 microvolts for 20 db of quieting. 

• A^/l Sensitivity better than 2 microvolts fer 20 db signal-ta-noise ratio, 

• Exclusivejpcro^Meterjfor Laboratory Precision Tuning on FM and AiW. 

• Continuously variabfe amplified AFC (automatic frequency control). 

• Two-stage IF arhplifier for broad or sharp AM bandvirtdth. 
•f Selectively illuminated slide rule dials. 

• Temperature comiiensateil oscillator for drift free operation. 

• Cathode follower audio outftut permits use of up to 100 ft. of cable. 

• Built-in power line antenna for FM. Built-in loop stick antenna for AM. 
^jfQur riiat dealer for a new concEpt Cff brilliant musical reproiiuction. $154.90'* 





Write for free brochure Dept. A-2 'sitghtix Hither west of Rotwes 

PILOT RADIO CORPORATION 37-06 36th st., long island city 1, n. y. 
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Equipment Report 



Fi^. 1. Performance data on the Pilotone 
AA-420 Amplifier and Preamplifier. 



Pilotone AA-420 Amplifier- 
Tuner-Tone Control — Radio 
"af" Amplifier, Realist FM 

Pilot's new compact amplifier, the 
AA-420 is one ^\'hKh should mukt it 
possible ior the music lover to set up 
a sj'stem in tiic smalicsl possible space with 
the assurance that his performance is not 
limited by the rasriiaturization of the cqui,p- 
meut. This unit conjbitics essentially the 
same facilities for phono ecjualization and 
tone corrtroi used on the A F-8flO Pilotuiicr 
with a power amplifier liaving a IS-w-att 
capaliility, and the over-;>ll size is only 13 
iu. long, 10 in. deep, and S in. high. It uses 
seven tube's^ — a 12AX7 as phonograph pre- 
aiilplifier, a 12AX? as the tone-control 
amplifier, a 6CA and one halt of a I2.AU7 
as voltage atiiplifiers, tlie second half of 
the 12AU7 as a phase splitter, two SSSl's 
ab- output tubes, pentode connected, and a 
SYoGT rectifier. The construction is basi- 
cally that of two separate i3",its — the power 
amplifier which is similar to the A A -903, 
and a prcamplilicr section similar to that in 
the tuner, although on a small chassis. 
These two units are fitted toficther, and the 
entire assembly is enclosed in a perforated 
metal case which provides adequate ventila- 
tion. The schematic of the amplifier is 



— Sargent- Rayment SR-808 
Shack Corporation's Realist 
Tuner, Realist AM Tuner 



shown ill Fig. 2, while the external and 
chassis appearances are shown in J-igs. 3 
and 4. 

A study of the schematic will show some 
of the interesting features — among' them 
being the provision of a level-set control 
on the three high-level inputs, radio, tape^ 
and alJxiliary, and the use of a dual 
volume control with one section ahead ol 
the tone control stage and the other just 
ahead of tlie power amplifier section. Thh 
results in the minimum noise level, since 
the reduction of input signal to the power 
amplifier reduces hum arisinfr in the tone- 
control section as the volume is lowered, 
whereas the first section of the control 
prevents overload of the input stage. As 
with most other Pilot equipment, the load 
resistor for the phono pickup is variable 
with a range from 6800 ohms to 100,000. 
This control and the level-setting controls 
are all located on a panel at the rear of the 
amplifier adjacent to the input jacks. In 
addition, a switch is provided to acconi- 
rtiodate high- or low-level pickups, thus 
avoiding overload of the first preamp stage. 

{Continued on page 62) 



TEN! iUBk#i^ 

i«>— — ■ — I* J 



r 





)■ I III 



-W\'*- 













0 

t, -. r- 


O 


o 



1 1 [ 'rTTi-fesH. 



Sill i^ii'-OMfr tM ^txt OMiii 



!■ «hO zru r»t wo»>Jt 

I- NAfe 



*- Of* 



O '0 


( 1 




n 


9 0 


1 1 


o 


1 1 




32 



Fig. 2. Over-all scJiematic of the AA-420 amplifier. 
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TKeT35B — for lower powered sys- 
tems and existing quality AM-FIVl 
radio or radio-phonoeraphs, fin- 
ished in flat matte black. Requires 
only X36 to attach to music system, 
AT37 level control optional. Imped- 
ance 16 ohms. Shipping wt. 2 lbs. 



Beautiful Pieeolino Aeeessory 
Enclosure for T35 or T358, 
mahogany or blonde. List 
$15.00, Audlophile net 
$9.00. 

The Piccolino, complete. 
Super-Sonax, X36 crossover 
and AT37 level control, 
wired to connect to music 
system: with T35 List $90.00, 
Audlophile Net $54,00; with 
T35B List $70.00, Audio- 
phlle Net $42:00- 

Prove It To Yourself at Yoor 
E-V Distributor's — Test the 
T35 for yourself with this 
special demonstrator. You 
operate the switch that cuts 
the T35 in or out of an actual 
high fidelity system. Your 
ears give you the proof of 
T35 performance! 



VEIJY HIGH FRElUENCY DRIVERS 



Any high fidelity music installation shows amazing 
improvement in the last two octaves with the addi- 
tion of the easily installed T35 or T35B. The E-V 
T35 is without equal in its ability to reproduce high- 
est audio frequencies with distortionless purity. 
At least one more octave of silky highs is afforded 
through use of T35 for systems over 20 watts, or 
T35B for systems under 20 watts. Solid 180° dis- 
persion is accomplished by the E-V developed dif- 
fraction slit type horn. E-V Model X36 crossover 
and Mode! AT37 level control are designed for 
use with the T35 and T35B. Impedance 16 ohms. 
Shipping weight 2 lbs. 



T35 List $55.00 

T35B List $35.00 

X36 List $14,00 

AT37 List$ 6.00 



Audlophile Net $33.00 
Audlophile Net $21.00 
Audlophile Net$ 8.40 
Audiophile Net $ 3.60 




TODAY — write for Bulleltn 194 and name of tiearest E-V dealer. 



ELECTRO-VOICE, INC. 



BUCHANAN, MICHIGAN 
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Fig. 1. Performance curves of the audio por- 
Hon of the SR-80g Tuner and Tone Control. 



SARCENT-RAYMENT 
SR-808 TUNER and 
TONE CONTROL 

Those who take pleasure in observing 
well constructed equipment in any form — 
amplifier, tuner, sports car, or watch — in- 
variably study the design and its execution 
from every sfaiidpoint. S argent- Ray men t 
amplifiers and tuners have heretofore shown 
some excellent features, and this newest 
model is no exception. The line previously 
included an AM-FM tuner, an AM tuner, 
an amplifier-preamp unit, an amplifier, and 
a separate preamplifier-control unit. 

The SR-808, introduced only a month 
or so ago, combines the AM-FM tuner with 
a preamplifier and tone-control section to 
provide everythhig except ihc power ampli- 
fier and speaker for a home system— unless 
one includes phono equipment as an essen- 
tial, as most do. 

The new unit, shown in Pig, 2, does offer 
considerable flexibility of control, and in 
addition provides some completely new 
features which have never before been in- 
corporated in home equipment. The tuner 
itself is quite complete, with separate sec- 
tions for AM and FM except for the tuning 
capacitor. The FM! section consists of a 
grounded-grid input staRC followed by n 
tuned r.f. amplifier and the mixer, with a 
separate tube being used for oscillator and 
a.f.c. control. The mixer is followed l)y 
two i.f. amplifier stages, two limiter stages, 
and a discriminator, using a total of nine 
tubes. The AM section consists ot an r.f. 
amplifier stage, mixer-oscillator, one i.f. 
amplifier, and the Sargent-Ra.ymcnt low- 
distortion defector. This consists of a diode 
rectifier feeding the grid of a cathode 
follower, with the latter deriving its bias 



from the diode load resistance, and offering 
an a.c. load which is exactly equal to the 
d.c. load, an arrangement which eliminates 
most of the distortion which obtair;s on 
high-level modulation with srdinary diode 
detectors. A scpalratc diode provides a.g.c. 
voltage, removing this load from the de- 
tector diode circuit The tuning indicator is 
an "eye" tube which is permanently con- 
nected to the a.v.c. busses of both tuner 
sections, and the actuating signal derives 
from the section which is operating at any 
particular time — plate supply being switched 
to select the section in use. The se'ector 
switch also controls the heater voltages 
of the tuner sections, and when using the 
audio section for phono reproduction, both 
AM and FM heaters are turned off. As the 
user turns to either AM or FM, the heaters 
for that section are energized. We do not 
consider this a useful feature — -as we ex- 
plained to the manufacturer — but the reply 
was that many people feel that their tubes 
are being "worn out" unnecessarily if their 
heaters arc energized even tbougl. the 
tubes are not in use. This may he true, 
but it would be no problem to wire this 
■'feature" out, as we would do immediately 
since the delay in waiting for a section to 
heat up as we change from AM to FM, 
for example, or from phono to or FM, 
is a minor annoyance. For those who want 
to conserve tubes, this would be considered 
a useful feature ; those who don't would 
simply Jumper the switch, so it is not an 
important objection. 

The audio .section consists of a prcamp 
tube with three phono curves, using feed- 
back equalization, a two-section volume- 
louduess control, a five-position filter 
switch, and a cathode-follower output tube. 
The tone control section is located between 
two sections of the voltage amplifier tube, 
and feeds the compensated portion of the 
volume- loudness control. Provision is made 
to accommodate the usual magnetic pickups. 



as well as the crystal, ceramic, and capaci- 
tance types, and a spare high-level input 
is provided for tape recorder, TV tuner, or 
whatever the user might require. Three 
outputs are provided — uetcctor, which is 
ahead of the tone-control and filter circuits; 
TONE CONTROL, wliicli includes these circuits; 
and MULTlPLE.\"-iiiN'Atjii.\i., wHich is a cou- 
ncclion ahead of the de-emphasis net work- 
in the discriminator circuit of the FM 
section. 

Fiyurc I shows the performance curves 
for the SR-SOS tuner and tone control. The 
top section shows the phono equalization 
curves with the filter out of circuit and 
with the tone controls flat, and the loud- 
ness control .switched out. The center sec- 
tion shows the tone-con:rol limits u'ith the 
selector switcii set at the 250-cps position. 
This requires some explanation, since this 
is one of the unique features of the tuner. 
As many listeners have observed, .sonic 
types of tone controls give too great a boost 
in the upper loW'-frecpicncy region as the 
control is advanced, so that the tone quality 
is "chesty" on male voices. However, this 
same type of tone control may be eminently 
satisfactory on nnisic reproduction. There- 
fore, tliis tuner incorporates a switch alou.'5 
with the continuously variable bass tone 
control to offer a choice between two in- 
flection points. In addition, either inllection 
point — 250 or 350 cps — may be selected 
with or without a 50-cps cut, wliich may be 
used to eliminate hum from a radio pro- 
gram, for example, or to reduce riuuble 
from a faulty turntable. Thus the curves 
in the center section of Firj. J shows the 
limits of tone-control action with the 250- 
cps turnover, the dotted lines at the left 
showing the effect witl\ the SO-cps cut in 
operation. Also shown in this section of the 
performance curves is the effect of the 
loudness compcnsatioii with the volume 
reduced 40 db from the maximuin position 
{Cofiiinued on page 6.?) 
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Fig. 2. Sorgent-Royment model SR-80g tuner and corttrol unit. 
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NEW...G-E 3-WAY RECORD FILTER 

Filters all noise . . . restores balance 
to every record... Only $19.95"^ 



TTi-EE is a brand new concept in filter systems. 
A J- Every necessary control iai fine music repro- 
duction is wrapped up in this one instrument. 
There's a Lo cut-off to suppress turntable rumble 
and vibration ... a Hi cut-off for total reduction of 
record scratch and high frequency distortion . . . 
plus a complete compensator selection. 

Nmv— compare the cost. General Electric's ReC' 
ord Filter is priced at little more than half what 
you'd pay for less flexible instruments! It belongs 
in every type of home record equipment. Hear it 
soon and treat yourself to the custom-tailored bril- 
liance this filter reveals . . . with even the oldest 
recording in your collection. 



'Stihjeci to dja»£i without notice. Slightly higher Wtit ami South. 





FOR CUSTOM INSTALLATIONS. 



OR CONSOLE PHONOGRAPHS. 



• Lo cut-off— Four positions 0, 40, 60 and 80 cps. 

• Hi eot-off— Four positions 3, 5, 9kc and flat. 

• Six Selective Compensator settings. 
O Completely independent controls. 

• Developed exclusively for use with G-E variable 
reluctance cartridges or similar types. 

• Use with or without compact cabinet. 

"Progress /s Our Most /mporfanf Proe/ud^ 



GENERALS ELECTRIC 



EVEN WITlH INEXPENSIVE RECORD PLArERS 

BE THE FIRST TO OWN ONE! 
MAIL THIS COUPON TODAY! 



General Electric Company 

Radio & TV Department, Section R442 5 

Electronics Park, Syracuse, N. Y. 

Please send me information regarding your 

new 3-Way Record Filter. 



NAME 



ADiBRESS 

CITY STATE . 
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Fig. 1, Performance curves for tlie Realist 
model AF omplificr. 

"REALIST" COMPONENTS 
CORPORATION'S 
RADIO SHACK 

When space consideration!; enter into 
the selection of equipment for a inodcrn 
lionie music system, tlic user is confronted 
with a problem — "Shall I forego a radio 
timer, or must I provide the space for one 
even tliovigli it means that I may liave to 
cut down on some other component in order 
to get the timer into the availahle sp.ice ?" 

The new "Realist" tuners — both A^f 
and FM — are extremely compact, and if 
the addition oi the tuner or tuners makes 
it necessary to eut down on the space for 
the amplifier — then the Realist amplifier 
can help, because it, too, is quite compact. 
.'\nd it appears that the compactness have 
been achieved without too nuich corncr- 
cuttinfi, for the performance measures up 
fairly well with many of the other small 
amplifiers on the market. One of the 
principal advantages of the Realist tuners 
js tijat they make it possible to add an FM 
tuner to a present installation with a 
minimum of expense — or to add the AM 
tunev when a larger and more elaborate FM 
unit is already in use but where the owner 
finds it desirable to liave AM to .get some 
of the stations that are not duplicated or 
possibly to add the facility for stereophonic 
reception. 

The Ampli^er 

The AF model Realist amplifier consists 
of four stages — a 6SC7 as tlie prcamp 
with feedback-type equalization and with a 
switch which makes the stage "flat" for 
microphone inptrt; a 6S1.7 serving as a 
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voltage amplifier and self-balancing para- 
phase splitter which drive a pair of 6V6's 
connected as pentodes. The output trans- 
former offers impedances oi ~l, 8, and 16 
ohms, and feedback extends back to the 
cathode of the first section of the 6SL7. 

The unit ulso provides for an input from 
11 crystal pickup Or a radio tuner, and a 
jack for output to a tape recorder- — the 
latter beine; connected ahead of the volume 
control. A SY.'jGT rectifier ftirnishes plate 
current for the unit, using a total of 90 |if 
of filter and decoupling capacitors. 

The volume control is compensated, with 
the bass tone control actini; to remove the 
coniy)cnsation as desired. The treble tone 
control serves only tn reduce high-frequency 
response. This would be adequate for the 
average installation, although some users 
might feel the need for bass boost over 
that which is provided, and mi,£;ht w^ant it 
to be separate from the volume control com- 
pensation. In addition, some users might 
feel tlic need for some <lcyree of bass cut. 
It is rare that treble boost is used for 
consistent listening, and it is not unusual 
that the amplifier does not provide the 
treble boost that sonic find occasionally 
necessary. In view of the low cost of this 
amplifier, however, it is felt that these 
refinements may well be dispensed with, 
and that satisfactory performance can be 
obtained without them. 

The performance curves of the amplifier 
arc shown in fig. 1. Intcrinodulalion dis- 
tortion just barely exceeds 2 per cent at 
10 watts output, and from S watts down 
remains below 1.5 plt cent, which is about 
normal for 6\'6 amplifiers. Fqualization 
at the low end for ijlionngraph is approxi- 
mately correct for the I'll A. A curve, with 
slightly more rolloff than normal on the 
high end. With the volume control set at 
40 dh below ma.\innim — which w-ould he 
about right for average listening levels — 
ll)e conipensation at SO cps is of the order 
of IS db, and this may be reduced by 
operation of the bas.s control at the dis- 
cretion of the user. 

At maximum setting of the volume con- 
trol, an input signal of 0.26 volts gives a 1 
watt output from the radio input jack, while 
a 2.5 mv .signal from phono or a 3.2 mv 
signal from a microphone will give the 
.same output. Power consumption is 65 




Fig. 2. External appearonce of the Realist 
amplifier. 

watts. Figure 2 shows the external ap- 
pearance of the aniplificr. 

The FM Tuner 

The Rcali.st FM Tuner is an intrigning 
little device, for in spite of its small size 
and low^ cost, it is sensitive and capable 
i)t putting out a high-fidelity signal. The 
eiitire chassis is only 4'A ia. high, Qj,/, {„ 
long, and 6;k in. deep, and can either be 
mounted in an opening 3^ by 9 in. or 
used in a wooden cabinet which may be 
obtained for use w^ith it. It has its own 
pow-er supply, and is equipped with a penver 
switch and a tuning control, in addition to 
a phono-radio switch on the front panel 
which permits the installation to be made 
with an existing amplifier which accom- 
modates "phono" inputs — making it espe- 
cially convenient for use with existing radio 
sets, lor example, or as an accessory tor 
use with a TV set which is equipped with 
a phono jack. Thus the pickup lead is 
simply removed froivi the other radio or 
TV set and the lead from the tuner is 
phig.ged in instead — the pliono lead then 
being plugged info the I'"M ttmer chassis. 
Power consumption is 26 watts under no- 
signal conditions. The chassis is shown in 
;•/<;. 4. 

The circuit of the tuner is conventional, 
as shown in Fi/j- 3. It employs a tvmcd r.f. 
sla.ge using the pentode section of a 6U8, 
followed by the triode section serving as 
the mixer. The oscillator and the a.f.c. 
reactance tube employ two halves of a 
I2AT7, and two 6AU6's are used as i.f. 
amplifiers. A third 6AU6 serves as a 
(Conlhiucd oil t>atjc &I) 
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EDWARD TATNALL CANBY* 



Big Noise 



THIS Month's recommended Big Noise, 
you'll be surprised to hear» is on a low- 
cost label, Columbians Entr6. (They 
pronounce it AWNTRAY, far as I know.) 
The set has two LP records, but the lower 
price will help you decide that you can 
afford it — after you've heard the last part 
cf Side I. . . . 

Berlioz: Requiem Mass. Chorus. Orch. 
Rochester Oratorio Soc,, Theodore HoHen- 
bach-; Ray De Vol I, tenor. 

Columbia Entre EL-53 (2) 

Berlioz is becoming a well known, if somewhat 
©eccntric, hi-fi composer^ nol to be trusted too 
far (he's apt to go off Into a half hour of pianis- 
simo music between two good "ddmonslration" 
passages — most tncAicieiit of him) bul at his best 
unbcatablCj because of (a) superb orchestration, 
like nobody eUe's, and (b) sheer cnormousnoss 
of effect, with huge orehestras, organs, bra?s 
bands, ehoiri, etc. 

Band Two, side One, of this work, will outhve 
every other hi-fi record ever made except anotlicr 
of this same piece, ami the sound of its music 
wiU never be rivalled elsewhere by nny conceivable 
change Why? 

This is the fo^mous Dias Irac with its second 
part, the Tuba Mirum (the trumpet of doom) 
th\t, bcfrinning with vast masses of singers, 250 
lure, includes not only a huge orchestra but (our 
hras^ bands (hat are supposed to be situated 
at the four corners of the earth — p.irdon me, of 
the church, cathedral, concert hall, colosseum or 
what have you, plus the rnost enormous battery 
of kettle drums ever known to man, all pound- 
ing away at once. What an incredible sound 1 
I've betn in the niidst of a relatively slripped- 
down performance of this music — we didn't have 
cflough drums nor brass — and I never hope to 
hear such an astonkliing noise again in my hfe; 
this performance purports to have the full Instru- 
mental complement, and it sounds that way. 

How loud? Loudness isn't the point, oi\ rec- 
ords. There is, of course, a maximum level that 
can be cut into a standard record and this one 
do<s not exceed it, nor should. The loudness is 
A funetioM of your equipment. But here, at last, 
is a recording that you may play as loud as you 
want — and yet not exceed the intended ear volnme 
and car-cflect — for I am dead sure that if Berlioz 
could hate doubled the hitting power of his 
music he would instantly have jumped at the 
c\\anccl Here's a chance of a lifetime, for those 
who Arc always getting sat on because they 
play hi-fi music too loud for the composer's in- 
teii lions. 

I've leng since learned to play mo$t of my 
mus ic a I a reason ab ly med iu m -power vol nm 
about half what my equipment will do. When 
this Turba Mirum arrived, I slwved 'rr into high 
gear and opened up. Wow( !Nfy ears were ring- 
ing afterwards, but I played It right over agam. 
Here is the ultimate coming- together of music 
and hi-fi power. 



*?S0 Greeyvmch St., New York 14, N.Y. 



It isn't so much the sheer noise, either, but 
the cxtraodinary Quality of that noLse — the staiU- 
f ui orchestration , ou a eolossal sea k< Firet — 
have you any idea what X kettledrums (the 
nnmber Is Tmite, but I won*l spoil your antici> 
pntton) sound like, all going together full blast? 
It ij a sound like ctn approaching avalanche, or 
of fifty fast freights a mile away, or a devns- 
tating earth(|[Make iu the neighborhood. It will 
remind you of a vnsi mountain thunderstorm 
where the thunder never ceiises but blends into 
a Continuous roar. And over this eattraordinary 
noise — wliat sound, you'll ask, could cut through 
it — comes tlic successive blas^ts of the grcnt 
brass bands in their four corners : no other 
musical instruments could brave those vast 
drums. And on top of it ah, an almost inaudU>le 
yell of doom, comes the combined singing, in 
high octaves (chords would never get through 
to be heard) of the 2S0 pipsqueak voices against 
the continuous thunder. , . . 

Trj' it for yourself. There's a vast quantity of 
other music here too, for those who tire of 
kettledrums. (Some other "hi-fi" passages as 
well, of a less earth quake- like power.) The per- 
formance is an odd one, wonderfully enthusiastic 
on the part of the mainly amateur singers, 
strongly felt in just the direct, naive, dramatic, 
uncritical w,iy that Berlioz intended, except that 
in the pure technical details, of phrasuig, dy- 
namics, tone production, there is a stiffness, an 
unsubttcty, that is decidedly not Berlioz. The 
spirit could not he improved; but the actual 
muiiie could be better shaped, more poetic, more 
romantic. Berliox was naive, but he was no 
musical amrilour. Loud or soft, his music like 
most French mnsic must be turned ont with a 
finesse, that here is lacliing. 

Ravel: Pavane pour une Infante Defunte; 
Le Tombeau de Couperin; Bolero. Frerich 
Nah Radio Orch.. Cluytens. Angel 35102 

Evcr^'body knows the famous cumulative 
buiTd-up of sound in Ravel's "Bolero*', a "nat- 
ural" for the big hi-fi machine. WeH, there's 
an ciftra wallop, perhaps uniutCEitional, in this 
recording, wlitch adds considerably to the potency 
of this particuor liig Noise- 

Don't start with the "Bolero"; put on the 
other side and play it all the way through, first. 
The d:irk-roned "Pavane," one of those richly 
antiqued works of Ravel, dignified, stiffly ffrace- 
fwl, mo<lcrn -mediaeval, m.ikcs a superb begin- 
ning and, as I hear it, this performance seems 
deliberately toned on the reserved side, the 
colors kept dark brown, rich, bi»t ki^yed low. 
The wendcrfnl "Tomhcau," a miniature suite 
of a lesF^ foiTual antique sound, lightens con- 
siderably when it appears; but atill in com- 
parsiion to other playings it is heie somewhat 
veiled, richly veili;<]. The mood picks up, 
bright colors appear everywhere, lu^^h melodies, 
chiseled harmonies, warmth — but, you will 
feel, there is still something to comic. 

'l^e end of this record-side left me a bit 
disappointed, I had expected more of an opening- 
forth, more of a giving. But then I turned the 
record over, for the "Bolero". ("Atight as well 
listen to (he d— d thing once, , . .") 

Maybe it's my cw-n imagination, bul I would 
swear that the famous "Bolero" starts off right 
out of the preceding two works, picking up the 



still somewhat reserved mood, carrying It r\ghi 
on into those ominouft e^ly repctilioiu of the 
famous two-s^^tiou theme. Still on the cold 
sido — but wliat an awakeaiog id to come J 

I leave the rest to y<t\i. I can only say that the 
old "Bolero'* cevtr mounted such an appal- 
lingh' terrifying climax m any performance I've 
ever heard before, as it ceiuc forth in this 
particular sequence of events. (And I l>eord it 
brand new and "live" with tli^ Boston Sym- 
pl^on.y the very year it was composed, 192&.) 

I don't have it with me, but the Paul Paray 
"Bolero," of rece»it Mercury vintage, would 
seem to me to be an interesting one to eonrparc 
with this — for that estimable comic conductor 
did a tour de force ^vith iJie **B{>kro," turning it 
into a quite believable good humored dance, 
utterly musical but uot at aH appalKngI 

Echoes of Hi-fi Vox* (15 Excerpts). Notes 
by R. D. Darrell. Vox UHF-1 HO") 

There seems to be a sKght confusion V.erc 
as to the intention of this disc; Vox itself sug- 
gests that you shop in your home, browsing 
through the Vox catalogue in terms ol actual 
sound, whereas Mr. Darrcil assumes that you 
wfll buy the disc witli one ihrng in mind — hi-fi 
demonstration. Both arc quite feasible- 

I'll say hono:>tly that I played just enough of 
this to get the hang of it — which is loud, louder, 
and louder still, I have an awful hankering for 
soft music these days and thrs merely whets my 
appetite. Bui let's be objective — and you choow 
for youi~^elf. 

The record has excerpts from the Vojc cata- 
logue, many of them necessarily incomplete 
sections of mu?ie. The breaks arc relatively well 
done — no ghastly fades in the middle of a 
musical sentence. But musically they still Jinrt, 
like the finale of the Bcetho%'cn 8th which ends 
suddenly, high and dry, on a sub-domniant (IV^ 
cadence, jujt crying for the few short jucisurcs 
that remain to the end of the piece. Nevertheless, 
of its type this is a good editing job. Good, if 
you accept the principle of exccrpti^ig. whidi I 
never slvall. 

Good: the shortest, quickest frequency Txm 
I've heard — a pleasure after those long, solcnm 
processions of pure tone, "THUREE thonsanddd, 
beeeeeeeeeeecstceeeeceecceceeeep." Thi^ one goes 
so fast you'll gasp, but it gets all the w.iy down, 
from I5K to 20 eps. 

Bad; Vox sticks to the more extreme pre- 
emphasis of highs characterislic of the older 
NAB and LP curves and this is accentuated by 
llie prevailingly close-up Vox rccoriling technique 
Cm a big livcnesfi. always). It seems to me thnt 
for hi-fi loud sounds such as these Vox is mak- 
ing a mistake; the prc-emphasis i^hould be re- 
duced, in line with the newer curves, for Ics:^ 
distortion in the playing. 

I'm not suggesting that there is distortion 
on the record. There may be very little. But 
isn*t that academic, for any record that is sub- 
jdc* even to average hi-fi equipment? On most 
people's equipment, right up into the fancy 
brackets, these excerpts will cotdc through wkh 
some very ugly sounds in the higher areas, 
due to the extreme ^tresses in these regions pro- 
duced by the heavily boosted high higlia. With 
leas high boost, tliat stress would be less; the 
sound, for most of us, much cleaner. 
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Portrait of a homing pigeon 



NEW BOGEN AUTO-LOCK TUNER "ZEROS IN" FROM FRINGE TO PERFECTION 

Your "knob jockeying-" days are over. With the Bogen R765 FM-AM Timer you just tune 
until yn)i hear the FM station you want— anrl let go ! Eefore you can sit back in your favorite 
chair, Auto-Lock tuning takes over to make precise adjustments for unbeatable reception 
. . . and then locks into position. 

No chance for drift. No chance for a strong signal to dominate the AFC, The AFC will not 
operate until you have selected the station. An instant later a light on the panel indicates that 
the AFC is on and you are locked into precise tuning. 

R76S TUNER FEATURES: 

• Extvc:^«c Sensitivity 

• Cor)i.p!e<e silence between stations on FM 

• Precision lecord equalization 
(7 positions) 

• Feedback tone controls 

• Delayed AFC (Auto-Lock) forsimplified 
FM tuning 

» Colored dots on controls indicate best 
settings for your neophyte Aunt Minnie 
R7G5 Tuner in chassis forni-$199.50. 
R7G5W Tuner in hnndsome blond or ma- 
hogany veneer cabinct-$221.75 
Write for specifications on the perfect 
companion amplifier, Bogen D030A wth 
■exclusive "ultimate damping." 




jp<^n today I 



Bogen 

HIGH ^^FIDELITY 

BECAUSE IT SOUl'JBS BETTER 



David Bogen Co.. Inc. Dept. VB 
29 Ninth Avenue, New VorR 1 4. N. Y. 

intense send me your 56 page hook, "Undo'standi^ig 
High Fidelity," by 1^, W, Boynii and houis Biancolli. 
Tkift )tew enlarged edition presents iyivahtable prac- 
tical inf ormution to help get more ojit of any sound 
sj/slc)>t. / enclose 25( for my copy. Also send catalog. 

"N arne 



Addreas^ 



City — . — — =— Zone — State- 

□ Send free catalog only. 
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H EAT H K I T 




YOURSELF 



HIGH FIDELITY prc:>mpliricr. D«ignL.<l 

_ spcciliKillv lor use 

PREAMPUFIBI^ ihc ;yii[ia.ii5oii t>-!>c cir- 

CnU, jt provider cqiualiia- 
lion for LP. RIAA. AES. 
and cnrly 78 roLOrds, 5 
5*itcli-sclcCLc«l 
wth iiirlividujiHy [irc*;cl 
level C£»nlrnU, ie[>iarfitc 
liASS and treble toiiu con- 
trol, sjietial }iurn control 
f.vc. OiitslaudkitK ill ]>cr- 
forriiTiivcc and mriat ^ntl-r.irlive in api>cannM, FutlilU every 
Tcaiiinimcru for Inic hinli fiiiolity itrrfornLir^ce. ^ ^ ^ 



"BUILD IT YOURSELF" 

amplifier 
kits 



WaUAMSON TYPE 
(ACROSOUND 

rstANSFOftmft) 

Thia duftl-cjiasaia hig^ii 
fidelity ain)i]itLi^r kii pro- 
vides inat-alhnoii flcKl- 
bilitv. It fcciturcs the 
Acroaoiind "iillrj-liiicjr" 
output Irnii-ifonnor, and 

wilbiu 1 db from 10 ens to IGO.OClO cis. llarninnic distortion 
and iiitcnnoduhtioii Jiatornon urc Icds thitn .5% at 5 wniw, 
and rniiximuni po\^'cr output is woll over 20 waits. A truly oiU- 
ftumlitiK porforrucr. W-'JM consists of^ inarn nmpiificr ami 
no'W'cr 9up[ilv. Shpc. Wl. 2U \hs., 'Express jl 

ouly $49,/5 

Viodc-I consists f>f W-oM plus WA-r2 Preamplifier lift- 
ed on ihls page.- Shpj;. \Vi. 37 lbs., Kx[»rc&3A^^ ^ a 
ojily, ^Ot.OU 

V/HLIAMSQN TYFi 
(CHICAGO TRANSfORMlk) 






MODEL WA-P2 



Tliig lii-fi ainj^lificris tori- 
struttotl oil a sinj^lo 
chassis, thereby afTecLing 
a rc*lucnoti in cost. Uses 
new Chiccigo hiyh fidelity 
OLjf[>iJt LrAiis Former ntjd 
[jroviilts fhesjimetiigh i>crffirmn)iwiis MfiJid W'-'i lisUtl abijvc. 
An uiibcAlable dolhr value. Tin: lowest price ever qiioicd for » 
oomnlcte^ Williatiisoii Type Am])!ificr eircnit. 
Model consists of imiii anionficrand |>ower supply on 

onlv !p«>7i/ 3 

Mod.;! W-4 eoiisiiits of W-.JM^ pins WA-P^ IVc-^ 
fiinjilirier. Shp;;. Wl.^^ IK^., I'^itpre^s only IpdVidv 




1^ . t'' i~ '-111-"" I 




ShiiC. W I. 7 lbs. 

WILLIAMSON TYPE 

(PEERLESS TRANSFORMER) combination 

. , W-5M nhd WA-P2 

This latent and moat ad^-aiiced lIcAthkit hi-fi 
amplifier ii-us all tlic extras so import.int to ibc 
liupor-criliiiif iisier.er. Fcjiturin^f KT-f>6 tubes, 
aT>cciftl Pccrfcs'i outj^yt traTigformer, ;ind new cir- 
■cijit<iesicii, it of:cr« brilliant performaTiec by. niy - ^ '~ 
Btaiidard. ■ 

Rags responic is extended mnrc th:in n full 
octf.ve below other Heathkit Williamson circuits. 
nloTip -Aaih higher power output, reduce intcr- 
mod Ilia lion and KArraonic diatortioii. letter [ihasc 
shift cLaraclcrisiics and extended high frc<]iiency 
response. A new type balancing circuit makes \, — - 

babnciiiR easier, ai;d at the s.inne lime permits .i 

closer "dvnainic" kibuce between tubes. „ ■ ^ 

■\sli]e from these outstanding en^inccripg fcfitures, the \V-5 manifests ne^v jiliyalcAl desifiii as well, A jvofcctivc cover fits over 
all tit-flive-chtissis cotriponenis. forming a nioslnttmctive asaembly— suitnbic for mounting in or out of a cribiaet. All conneetora nrc 
brought out to ibo Front chaaais apron for oonvenrenei' of coHticction. 

Mi>dc] \V-.')M fOMslsls of main amplifier and power aupply on Einglc chassis witli proicetivc cover. SFi[)c. Wt, 31 lbs. a |-q y jf 

Exprcia only ^Ov./D 

Model W-'} consists of \V-3M, plus W.VP2 Prearnplifier sliowji on this page. Shpy. Wt, lbs. <tTO 
^i^xprees only - T.OU 



HIGH FIDELITY 
20 WATT AMPLIFIER 

This parHculiif 20 watt AnMibfier com- 
binca hiph hdclity wiib econoirij'. Sinj^lc 
chassis construction provides prcomplifier, 
niainacoplifierrind power siipr»ly function. 
True hi-fi performance ± 1 dn. 20 cpa to 
SO.CKIO epii. Preauvplifier -affords 4 ewitch-ficlectoi compensated inputs. Pusb- 
pLtlt Gi-G tube;; use^i for suriirisingly clean output aignal with cxcellcnl, rc^ 
aporisc cbaractcriatira and auetiuatc power reserve. Full lone control action. 
Extremely low eosl for rcaJ high fidelity performance. Slipg. A«a r c/x 
U't. 18 ll« !^»J!>,30 








HEATH 


COMPANY 







BENTON HARBOR 25, 
MICHIGAN 



Ti/^iOe FOR FREE CATALOG AND SCHEMATICS 



Wliy ho&sl hi^hs so t'rea 1 1 y ? The old ii ec- 
cssUy for iioise reduction is i^ow an outdated 
excuse, for ihorc is no longer any very good 
excuse for noiRy pJastic, considL-riiig the high 
quality of a lot of it. As sland^rds for plastic 
have gone up, boc^ted highs have come down. 
Witness the newer ATigels that, as far .^s 1 cas) 
/jKiirc, iiavc considerahy less hiRh boost lhan the 
new curves over here d crti nnd — n o t I'tir (r<im 
none- ill .'ill.. Tlicy sound wondcriiil. aiiil ihc 
f>his»ic is fiood enoueh so that noise is stiH 
dtdd<HHy Josv, even wlicn ihc ptayinsr iii flat in 
the hi^rhs. without Toll-ofF. Thii is a bi>:h3y 
derivable end in respect lo true hi-fi. How about 
it. Vox ? 

Haydn^ Symphonies #100 (''Milita'ry") . 

1 02. London Philharmonic. Soiti, 

London LL 1043 

WeU. well ! Welcome baclt to our echinin^. 
liOiKlon — just i^cceivcd the first ffrrs i;inco aroniitl 
April ' S -1 . D un t e s k wh y — wc li kc 'em aron n d 
hero. Anyhow, this one is a plcastirc on several 
eounts. 

I'ir:>c, after all that time it is good lo hcftr 
ihc old reliable f irr soutuI , j*i st as it alw ays 
vvA?i, in .1 world of irOund wheic Sttfriiscbtudy diinks 
U[) a new extreme every day. 

Londona, nnd I'll have to hand it to them, TVcre 
the iir.-it records we h.vl Over here (onVir tally on 
78'-S. bdorc r>P ) to use the newer tecbnifj uca of 
' ■ t rick' ' .n\ i c rop] ] o:i i n jj — trick only in the sen ic, 
sn elicit discUfiSe*! 3iere, that recording tech»iqnc 
must be eoiitrived, for the special c«ci:ts of 
sonnd roprodnction ii\ the home. (Even a one- 
niike pickup fs contrived, for the niilic is n^nally 
bmiir up where no "live" listener would liant'. 
liftcen feet or >o directlv above the conductor of 
the orchesitra.^ 

Wlicn it first .aT)pe,ire<l. ffrr b;ecfncd to otir ears 
pretty extreme: the strings -seemed sharp nnd 
k-losc, tlic solo instruments often cnjarfftvi, 
mnjrriified. Jlut I think that was inevitable: for ft 
lake^ all of US awi:ile to Icam that wjdc-rariec 
Tniisic via the phonograph has its nwn laws and 
it-s own sound, quite iTnlikc lhat ^vi the ci^ncrrt 
ha!]. A(i lonur as we used tlic old tin boxes, or the 
mammoth boom -chambers, the details of sonnd 
u'erc ncadeinic : but u'hen hi-fi cnmo. alona: Cand 
it was T\ot la«t year cither) wt: befjan to listen 
for the .-actual coiicerl hall — and of course we rhd 
not find ii. 

Hut now otir e?.rs have learned to evaluait ye- 
corded >^ound in its own terms. London's '(frr^ 
tlionph not always ideal for every combhwtion of 
tiiusic and instruments, was surelv, as we now can 
Iiear, a reasonable and sensible approach, with 
mode rat ion, to llie "new sounds" now beinc so 
widely exploited under the bi^nner of lii-h. The 
strings still irlitter. close up, the Irianude is still 
Jai-Rcr-than-Ufe; but not too larrre. It has to be 
Ifuf^er Than Ufe. for best recorded clTcct, 

To jcret 10 cases — compare this Haydn "Mili- 
tary" Sj'inphony with the ever-famous early 
^VV^iminster version that shook the Audio rairs 
three or fomr years ajio, Tb:Vt was one of West- 
minster's iirsl hi-fi sensatioiis and one of the 
first of ilio i^ew eNtremc recordincs. The cvmb:i]s 
were perfectly enormous, in the famonj; slow 
movement military (Turkish music) section, and 
the bif? bass drum practically blew you out of your 
chair at each thump. 

A dcsei'vedly sensational relea^^e — but this, one, 
ii'om r_.ondOT\. is f:ir nearer to a music:il realization 
of those s^ime sonnds via tlie recorded medium. 
The eymhnl i? still bij^RCr than life. Ijut only a 
i»t Sti; the drum is still hupe. but not too huKe, 
Tltie trian/?le sounds only- modcratfiJy u-!er)hoiiC- 
likt?. 

And— for tlic rest of the mui^ic — the sound is 
huantii[.ilh' rnimth in excellent ptrrspcctivc, live, 
but not \v-)th th;*,t euormcus, exaRKcraicd livfc- 
ness of the extreme hi-fi discs. 

Jn other words, radical ifrr has now. whh 'J\t 
force 01 time, become respectably conseivaiive 
tfrr, and I'm all for it. 

N^o t e, m n s ica 1 ly , 1 1] a t S ol t i ',s b iff - s izct \ Uny d i\ 
:s in the excellent new tradition that treats the 
btc symphonies as bisr, near-Komantrc works 
rather than "cute" little tid bits full of clever 
wip-jifffflfnj!'. Seherchen's best work for West- 
minster was in this area ; Solti's Haydn is less 
dr.'imaiic, moi.c cornforlahle. but not a tiny bit 
cute, nor -'ire his tempi exapceratod either too 
fast or icx) slow. TJic superb it 102 — al^o one of 
Sclicrchcn^s best— is memorable here. 
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The Sensation of Two Audio Fairs . . . 

;^ PERMOFLUX * 

^ Largo and Diminuette * 
2-WAY SPEAKER SYSTEMS 



BEETHOVEN AND SCHUBERT 

Schubcrf: Symphonres #1, ^2. Roy^r Phil- 
harmoMic, Beecham. Columbia ML 4903 

Those who h.T.%'c thoviglit Sduibcrt's "Until]- 
ish-c-d" tll-c bcjj'iuniiija: rmrf imd of Sciuibcrt 
symfJ^^onit: li^tcniuR would do vvcll to ivy :i few 
Oi ihu six early svTnphonie?^- work.*; admitvotUy 
noi tfinto m Uic "ffrciit" cate^rory hut iioinjtliek'ss 

cortitnuiiiCiKion. m\d a joy to lisicii to. 

Symi>l5Gny iVnmltcr One w/js comnosL-d by 
S^ihuben Ifj. To the cxisctl — very cxpci t — cm 
tfifcrc arc oTMain relatively unpcrftctc-d .ispcots to 
U, rcdiiiulaiicicSj sequences, .'^oincwlial ovcihlown 
«>n.sinictjoi]. JJut liow uUc'rly iniimiiortniit is 
fbis along^klc tlic stiirtlSng evKlciiccs extra- 
or'djuiiry inusickl po\vcr«^ E For tliis is (he iMiVest 
^icIn:!i<!iJ. even nt 16; it Is full of typical Seliiibei-t 
(\lv\cm ot ][iter yc^^rs, h.irmonic^, u-:iy>; oi orclics- 
trv-\iiiip, above all that itipcrh so.ny,\: of lyric melody 
ihut join?i all the parts toKcthtf so fl[i\v]cssly and 
with siicii arac<;. A pitcc oi music to bow down 
before i» humility, that it exists a> a remcinlu-ancc 
M An nstoiu?;lnu>j youth. 

Perhaps the ino.st sie-nifTCDiit "lesson" to be- 
h'card in this work is the insight it gives us into 
state of niusii:al tv.-iiuing of a giued young 
Vimnese music studL-m at the tendtr afre of Irt, 
back ill the L-ar]y 1 SCO's. Sc-huhcrt had just left 
the Iinpecial Konvikt, a choir school whi^rc the 
boarders .fitudie<l music kud pructiccd it along 
with a KC'iiirral cduc.-iiiou. (The preiicni Vieniui 
Choir iloys arc the desccf^driuts oi this orgauiva- 
eion.) .\ri (.'xiiaordinary niuoiuii m- music- iiialvii^g 
UM5 aemisiplishcd. The- studtnt oreliestra— chihh cn 
troni !6 do\v:i, remc-rnhLT — pkiycd tluougli ai 
.least a i^yinplioiiy and au ovurtme every cvciiiug. 
the students ooiupoited Tight and feft for whatever 
JSicciiuni \va.s available, hi ad<htioii, there was 
much home musie-makiuf>- in (he Selutbert family. 

Schubert's Tirsl Symphony \va> written for this 
or'Chestra of ki[|s shortly :a"ter (his voice having 
chau4'L-d) he "graduated;" it reflects directly th(: 
mijsical ideas ;ind tlie tcchnitrucs of composition 
he liad hern a])sorbingr through all ihi^ tnftnsivc 
nmsial experience. Mow n^any <i\ otir own little 
geniuses get a tenth as good a mmicai back- 
ground? 

Sir Thoma* Beecham has a special iondtiess 
for Ciarly Schubert and gives these the very hcTit 
of Itis own sure lync powers with an orchestra, 
witliout a Tracf of the eccedii'ieity that he o^t^ul 
iiidn^ges in when more famous work^ are iiivol\'ed. 
Me treats both of these rjs^ though they wcfi- 
ciilirely maiiu'e s^'mphonies, :ind it \ii amazing 
ho^^' much of their subf^tauoe realb' hlossom* out 
under the iveatment. A higlily recommended disc, 

Schubert: Piano Sonatas in D, op. 53 » 
E Flaf, op, 122. Friedrich Wuehrer. 

Vox PL 8820 

Another disc in the series by tliis pirinisl that 
is to cover thn c-iiiire list of Sehubtrt .'^oTifitas. 
some oi the nioirt diflicult work-.s, musically, in 
the cnlis'e piftiio repC['tory. I niissccl tlic second 
(this iii the third), btil jny impression that 
Ilerr Wuehrer is a master pianist but a hard- 
liiigercd one is streugChene<l by thi< rccorci. Deft- 
nitely, this man is a big artist. (He ici^chcs master 
clasKes /or selected advanerd student pianists at 
Salzburg.) But. v%'ichin that category, I'd suggest 
that he i;; among the less lyric Sehubcrl interpie^ 
tors^ stressing tlje x'iolcnt, hard, explosive music 
tl^nt is nnflenia])]y in Sehubcrt, playing the iJricc- 
Icss lyric parts witli a certain grininess (a driving, 
rather staccato touch) that isn't .always ideal. 

Possibly the hard pi^'ino tone \s due in part to 
tSthcr close-iitylc microphone p):iceinent ; one cim- 
ft£)t he entirely sure. But my hunch is thai thc; 
music u'u;d[l be hard in the flesh as well, FiTi^rcrs 
of steek 

Tiie O ninjor son.ita witli the lower opus num- 
ber is actually a later work, published during 
Schubert's lifetitnc, one of those huge, rambling, 
albpowcn'ul monfitcrs that almost defy the p<ir- 
former'ii attempt to unify thfm for The car. 
Wuehrer's driving power doe;* the job in one way; 
.anothec if^ to stress the superb lyrie melodies and 
Uie st.riking harmonic contrasts, letting continuity 
take cru'e of iisch*. That, to my mind, is what 
Schubert meant. His large arohiteeiurc is usually 
made up of many .i .smaltci" drama, cuiiiulJillvely, 
not tmlike the VVagncriau technique of later times. 

The li Flat, opus ]22. iy an early sonata, iDUoh 
simpler and more easily tcmefiH, not nearly ai 
difiicult in the perfomnng. (It was published alter 
his death — hence the higher opus number, a.4 with 
mo.-vt early Sehubcrt works.) 



Now Available Under 



Acclaimed at the Sight and Sound 
Exposition in Chicago and the 
Audiorama in New York, these amazing high 
fidelity speaker systems are now available under HTP — 
an exclusive Perinoflux insured plan that enables you to 
try a Largo or Diminuette in the quiet and comfort of 
your own home for 15 days. See your hi-fi dealer today! 

'EXCLUSIVE PERMOFLUX 1S-DAY INSURED HOME TRIAL PLAN, INTRO- 
DUCED AT THE CHICAGO AND NEW YORK AUDIO FAIRS, OCT., 1954 




THE LARGO 

Ouislanding wide -range 
speaker system at moderate 
cost. Uses the "Super Hoyal 
Eisht" speaker and Super 
Tweeter. Unique new-type 
bnik-loadinfi liorn enclosure 
is matched, ottavc by octave, 
to speakers . . . assuring un- 
disiorted reproduction from 
35-l<i,000 cps. In selected Vj" 
Mahogany or Korina veneers. 
Exclusive: Special connection 
for lieadset extension cord. 
Size: 24" W, 23" H, 14" D. 
Impedance, 8 ohms. 
SuggestBd Audioptiib Ket . . . $99.75 



THE DIMINUETTE 

A n^arveI of compactness fea- 
turing "big-system" repro- 
duction over the filll audio 
range and low cost. Ideal for 
use in a bookcase or as exten- 
sion speaker. With 2 "Royal 
d" speakers and Super Tweet- 
er.' In Mahogany or Blonde 
finisli veneers. Size 23 '/j" 
W, liy^" H, 12" D. Imped- 
ance, 4-8 ohms. 
Suggested Jludiophlle Hel . . , $49.50 

As above, but wiib selected 
■'/i" Mahogany or Korina ve- 
neers. 

Siig^ested Audiophfle Nel . . . $64. SO 



HEAfilNG IS BmGVINGI Try either system at home under HTP! 
Read what High-Fideliiy Magazine says: 

"U's best to try a speaker at home before buyhg." 

— Audim Fiarum Dept., Oft. 1954 hsm 



FOR AIIMITEO TIME ONLY: Every HTP participant wlii receive, abso- 
lutely FRtE. the new Permoflux "Maestro" Speaker- Heatiset Control 
Box. See your Perm oflux-authori ted HTP dealer, or write for full 
details, to: 

^JLh/iyi9^iu/X— CORPORATION 

4902 Woit Grand Avenue • Chicago 39, Mlinoit 




Well Coait Plant • 4101 Son Fernondo Rond • Glindoio 4, Collfomio 
Conndion L!(»ni»i! • Compbell Monufotluiing Co., Ltd.. fcronlo, Conodn 
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A Typical ALLIED System Value 




"jSpate Saver U" Hi-Fi Phono System 

Here's authentic Hi-Fi performance that fits in the 
sraallest available space. No cabinets required. 
Carefully inalclwd components just plug in. Sys- 
tem includes: Knight 12- Watt Amplifier (featuring 
3-pOBition record componsatiou, bass and treble 
controls, loudness -volume control, response ± 
0.75 db, 20-20,000 cps at 13 watts) in handsome 
metal case only 3^ x 13 x 10!<f "VVebcor 1127-270 
3-Speed Changer (9 x 14 X 14' in Russet and Beige 
or Burgundy and Beige) with G.E. RPX-O50 mag- 
netic cartridge and dual-tip sapphire stylus; 
Electro -Voice "Baronet" folded horn enclosure 
with SP8-B speaker in mahogany or blonde finish 
(22J^ X 14J^ X 13W"). Complete, ready to plug in. 
Hi-Fi record included. Specify colors. 

94 P A 159. Net only $147.25 

93 SX 312. Knight 12-Watt "Space Saver" Ampli- 
fier only. Shpg. wt., 14 lbs. Net only $59.50 




New Knight 728 FM-AM Tuner-Our Top Value 

Designed to allied's highest specifications — 
equals the best at incomparably low cost. Maxi- 
mum AM reception, thrilling on FM. Features; 
AFC on FM— "locks in" the station; two simple 
controls; sensitivity— FM, 5 mvfor 20 db quieting, 
AM, 5 mv for 1 volt output; response, 50-15.000 
cps, + 1 db; tunes FM, 88-108 mc, AM, 530-1650 
kc; output level — FM, 4 volts high imp., AM, 1 
volt higb imp.; hum, 60 db below output; outputs 
for amplifier and tape recorder; 300 
ohm FM antenna input, AM, high imp. 
loop or antenna. Only 5]^xl3%x7i.^" 
deep. Complete with FM-AM antenna. 

94 SX 72fl. Net only , . $89.50 

94 SX 729. Tuner as above in hand- 
some black and gold finished metal 
cabinet. 6 Jf 13^^ x 8^s"- Net. .$9S.S0 



Your guide to a complete 
utvderstanding of Hi-Fi — 
plus the world's largest 
selection of Hi-Fi systems 
and components 



This G4-pagE book shows you 
how to select a High Fidelity 
music system at lowest cost. 
Tells you simply and clearly 
what to look for in each unit. 
Shows many handsome, practical 
do-it-yourself installation ideas. 
Offers you the world's largest 
selection of complete systems 
and individual units (amplifiers, 
tuners, speakers, enclosures, 
changers, recorders and acces- 
sories) from which to make your 
money-saving choice. To under- 
stand Hi-Fi, to own the best for 
less, you'll want this free book. 
Write for it today. 

EXPERT HI-SFI HEll> 

Our Hi-Fi consultants are always 
available to help you select com- 
ponents and systems to satisfy your 
listening desires at the lowest possi- 
ble cost to you. 

EASY TERMS 

Hi-Fi is available from ALLIED on 
easy payments: only 10% down, 12 
full months to pay. Write for details. 

ALLIED RADIO 

America's /] Hi-Fi Center 



ALLIED RADIO CORP., Dept. 17-B-5 
100 N. Western Ave., Chicago fiO, III. 



□ Send FREE 64-Page Hi-Fi Catalog 
Ship ttie following:. 




11 you want a lyric-type comrarison to the 
WueJirtr piono dynaoiifim, try Hsdura-Skodn on 
Weslmijislcr (or the tc^ni of Skoda .ind Dermis 
in foiir-ltand Schubert pi.it^o). 

Beefhoven: Piano Sonatas ^1, ^2 (Op. 2, 
#1 and #2). Friedrich Culda. 

London LL 996 

PIci'C is ^iiothL;r iiifcniiiitcrit scries tlint is en- 
compaaiing many of the Bucthovi-ii piano ioiiatas 
and I recoiiinR-Tul Gnkla ci^i >lic most ciYcctivu and 
accessiLilc Bectliovo]) pi-misi nlivc tor ilic general 

Thofc af'G piisnisls who Yt^^y sujicrfj pvSrto — ■ 
Wuchrcr, ;ihove, one oi them. Thoir pUying 
makes yoii nwAre of ihc pi:ino ifftdf oiul its tech- 
niciuc. Hut there .Trn oilier, rarer pi.iinfit^ who 
see[>^, -soniho^v. to fraiiscciid the iiistnuiiciit- Wc 
hear not piano, but music. I'or the listener Vcho 
is iiot A [Jiano .sjjL-euilist. these performers are fay 
far thf: most mjoynblc, and Gnlda 15 \\"Ay om 
ahead among them. (Otlievf that eome to ni.m<l 
arc Sehiiabcl, RosEla Ucnard, GiesckiiicE, Badiiia- 
Skod[t, Matiahem Piossler, in v:iriou'> mii-^i'CKl 
ficld.s.) 

My first — and most reeent — expcvieiiee wiili 
Giilda's Bcctlioyen was his fiv^t disc for l.-nnd^p. 
the H;^inT7ierk[avicr Sonr>t:i, IjL-323. /Vmonij a 
group of five or six reeordinyi? it seciwed to !ne 
to he al>sa]utcly extraoi'diiinry in it.:; ]iover to 
convey the nmsical ^eosc, far beyond nn-vc piaiiism. 
lo the h«.te)ici' who also enjoys Huetho\'<:n'> &ym- 
plionic writinp. 

Thanks to tlic aforenK-:itu>i.ied Loiulon hi.-itns 
dnfiii^r lasl .ye.'ir', r have not h-een oiile; t-o hear 
a number of «i-icccedin& itetn> by 0«ld?», i'-W I 
do not hesitate to recommend them, sonnd un- 
heard, as Che finest exaniple?^ of good piano for 
the general listener that you arc ever hkcly to 
find. The ]>rese.iit two sonatas, often hacked at 
iiieffeetiin [)y or stmitily by other pinnist 5, nrc in 
thc^^c Guldn playin^s ne.'tr-mirjjcles of easy, flneut, 
VT I torly nn t u r:i 1 tit ns i e - n vak i np. N o ' 'steel - fi n .qcr' ' 
stvilT here; Gnlda doei not pnt plano-pou'ei" aitcad 
of miisikTal expression, 

Tf yon v^'ant "digested" niu?rc, a la Music 
Appreciation, wliy not try ttiis instead ! This ii> 
Jiocthovcn "difi-esicd,'* explained, mr»dc tremen- 
dously easy to hear, by sbccr iniisiciaTLsliip and 
imdorstauding, without a ivord of comnn.'ni 'C^r 
a. silicic ont. 

Beethoven : Piano ConCGrto 4^ 1 . Serkin ; 
Phila. Orch., Ormandy. 

Columbia ML 4914 

There nevov w.as a Scikin peiiormancc that 
lacked excitement antl this is not an ex<"e])tic>ri. 
Nevertheless, thei^e is ih^^niphoiit tlie rtcoivlillii 
Cas \v[th a good many TJ.S. peiforniai^ees of the 
sort, cnmpcirf.'rT to Knropoan cciuivalcr^tH) a cci^- 
tnjii indefinable tiredness, that spcl [5 "rcpcrirify/* 
This is mnsic- th^tl sluipiy has beei\ played tots 
mr>ny inncSi by all i704ieeriiC'd. 

The same tiling liai^pens witli Hroadwai' jijays.. 
as \vc al[ knO\v. Tl^c plftj'crs are too goo;] to niuff 
the lines or shirk the drama; the show is always 
good. But after montbs, or yciirs, one begins t^o 
sense tbat odd effect of too much repetition : liiik 
s?acki^ esses, abnost unconsciotis, rmotiotis put On 
l>y role where once they were spontaneous, sliphi 
exnp.cierations, as thoLtgh the players had to in- 
erCiisy the dramatic efTcct ii: order to tnake up 
for their uneasy sense of iticipient stateness. 

Not tliat this is a poor performance of Fleeth- 
oven — far from it. The basic values that Sorkin 
fout^d in the music long ago arc stil! there and 
still make Iiis interpretation sky-higli in nmsical 
value- JSo, too. with Oitnatidy. who is particularly 
subject to this repertory kind oi playing, consider^ 
ing the etiornious output of mttsic that he l> 
askc<l to produce with his orchestra, l.tnt b<5th 
Ivave done hettcr in the past. 

Excellent recording, by the way ; Cohnnbia 
hr»s indeed found at> ideal and uLieily ^jniurril 
lialance bet\v'eL'n orcbejtr.-i, piaiio and TCCordiuE: 
ball acoustics, with tbc pi[uio for once a dL:ceMt 
etagc- distance, as il sbould be in a concerto, in- 
ste<'>[l of its too-\TSual position several inebc;* from 
tlic nearest mike, 

Beethoven: Symphony ^I; Egmont^ Leon- 
ore III Overfures, Philharmonia Orch,, Von 
Karajan, Angel 35097 

Like many a risltig conductor, \'^on K, has 
been tackling afl the repertory he Ci^n get hold 
of, with varying re^CTlts; here, however, be sfiow^ 
his profoundly in^^vaiticd Viennese backeround in 
t hree beaut i fully Au s tr i a n - s t y le pe i' fonP aue c-S of 
early aTi<l middle Beethoven, 
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I!y Aiisliin" in iliis c.isc 1 me,-m the Ivnciitioii 
Hi;il «'c liavL' hnnrd so (i-ei]iicrit)y in recoidings 
sr.ch ;iS \\^tstniin^tt:i''s with llic Koi]7crtliaus 
Quartet niid rehtc<l srcu]'^— -:i loisiirc-ly, serious, 
very iyi-io pbying of tile Aiistrinn daisies, the 
lemiii oiti;li slow, tlic softer oiitiiiics bciutifully 
realized, the violent (i\'i.<Tnijcs neliicveci i^iorc by 
COTitrn.sE. tlinii by shcei- liittni^ p<j\vcr, as in so 
many U.S,-ni^tde perforntances. 

The First Sympiiony is r>lAy«l here, rigKtly, as 
mature Beethoven, not as a bit ni hnmorons esrlv- 
yonthful flnff! It is far irom thai, and frir more 
Deetiioveii thai\ has licell popubrly admitled in 
lile past. The ■■F-gmont" slow introdiietion is a 
marvel oi itiiense, moody ominonsnesa, the rapid 
ecstasies of its later i)r>rts nnliy^tt^'ical and well 
controlled. (The neo-Toscanirri school must hlow 
ofY the roof .-it every pcLionnance !), So, too. 
witlj the great "Leoiiora III," which has been 
*(> ovcr'leiiaed fn ftceict p<:i-form:u-ices tliat its 
lyfio Leaniies have hccn almost forsotlcn. 

With Angel's (KMI'i; solidly conservative dis- 
tant niiliinw — not a tr,icc of ■'stipcr-hi-fi" cfTcet 
heiL — this disc is a ino5t wclcoine ehanpe from 
much reecnl Iti-powered lieellloven. 

Technical note: ,\s jnenCioncJ above, Angel's 
rccoi'dinR curve wonlrt neem to leave the hi^j-h'cnd 
remarkably near to Hal. with very little boost, 
requirlnK practically no loll-ot! for good reprodnc- 
lion. If it didn't eontvil.mle to more non-standard- 
i!jation, I would snggest that this is a good idea. 
The plastic surfaces can lake it. and the sonnd, 
as reproduced fl.at, is wonderfully clean. But an 
overriding consideration iS the need for uniforiniiy 
oi procedure, and so a clean New Oithophonic 
or 14J,\A curie is still the most desiiable thing 
for all iitw records. 

(Noie dial I n\3y be misled here by the pre- 
dominantly distant mike pickup in Angel records. 
Distant mikingr, wilb less strident and sharp highs. 
win tend to give the impression of less high -end 
intensity and may acconnt entirely for the ctTect 
noted. Oppositely, veiy sharp and close miking 
as in sonic Vox and Vt^esiminster records may 
lead to rtn impression of unusitally sti'Ong htgll 
hoo.$£, more so lliatt is in fact the ca.^c.) 



Beefhoven; Fidelia (semi-compiefe) . NBC 

Symphony' — Toscanini broadcast of 1944. 

RCA Victor LM 6025 (2) 

May I raise a small voice, amid vhc general 
encomiums, to suKj,'e.st that, ris the (aide goes, 
m this case the Eraijeror's clothes aren't (mite 
all they're cracked up to he. Whatever others say, 
my car tells me that thi.^ is an interesting but 
very erratic performance of the lieellioven opera, 
in many ways inferior in spile of the Toscaniiu 
incitement to great drama. The singers arc only 
eo-.^o and in many places .are simply unable tO 
meet Toscanini's drivilg demands, becoming 
merely hysterical. The German diction is not 
g-ood; nnicb of the dialogiie is omitted, to the 
detriment of the jilot continnity, but that wbich 
is left is ioreed and silly, as though the speakers 
had no idea what they tfcrc saying. Through the 
whole— if you like it — is the usual Toscniiini 
feeling oi higli tension, without adequate let.domi 
jtuo the plojy of IJcethovcn's im-lcnse l)'rieisin. 
Not enough is made of the "valleys," too mudl 
is ]-ilaccd on the peaks of intensity. 

jMoreover, it seems to me a shame thai, in its 
entluisiasin, RCA lias issued this recording on 
the statulai'd label. It is a good Job for its time, 
19-M, and [he added ]ivc:icss (I'epairing the origi- 
nal broadcast's exti-enie dead sound) is bcantiiully 
done. I!(it ni-venlwless, there ate no higbs in 
this job to speak of and the vocal recording, done 
originally on discs, is far below current staudardis. 
The fact that standartl labelinft, instead of the 
Gold- label "Treasury" designation, undoubtedly 
means larger sales ant] that few buyers will be ser. 
iously disturbed fiy the technical dcriciencics still 
leaves it up to this rlepartment to point ont that 
many a technically better recording has bcetl 
placed in the "Treasury" category by "RCA Vic- 
tor, as not u]) to present hi-li retinii enictils. 

Frankly, i don't think this will live as the 
nltitnatc in **Fidelio" recordings. 



LOOKING 'EM OVER 

I Musici (3 volumes). (Italian Music for 
Strings, 1 7th to !9th c.) . 

Angel 35086/7/8 
Torelli: Twelve ConcerH, Op. 8. Pro Mus- 
ica, Stuttgart, Rolf Reinhardt. 

Vox DL \\3 (3) 



new experience in 
INTEGRATED 
SOUND 




THE FAIRCHILD 240 

Balanced-Bar PREAMPLIFIER 



m 



Tiiis amazing pteaniplifiet lets you 
custom-tailor sound to fit the exact 
acoustical characteristics of your own 
listening room! 

Just recently perfected by Fdirchild, 
this brand-new BaJanced-Bar 240 
brings professional quality, anc! out- 
standing adaptability to home sys- 
tems. Balance-Bar control integrates 
the tonal quality of your high fideJity 
systenas with the particular require- 



ments of your iionie. You can be sure 
that your records will receive the 
most accurate, most satisfying equal- 
ization possible. 

Also, the FairChikI 240 features in 
extraordinary Listening Level Con- 
trol. Operating indcpcndcn:ly of vol- 
ume control, the LLC provides pleas- 
ant low-level listening anc cooecdy 
balanced normal listening levels— all 
easily, without complex adjustments. 



LOOK 

a} Ibesa 
odd'ttionai 
leatufes . . 



Hr6HEST LEVEL ^ LOWEST NOISE: Foirchlld 240 ti capable of higher 
gain than any other preamplifier designed for home u&e. Voltage gain 
of 68 db drives your power omplifier lo foil output wiJh 6ne milUvoU 
input signal! The famous Cascode design, in use in radar and televisionj 
offers an inherently quiver circuit. 

ATTItACTIVE DESIGN: Graceful and fashion w'l&e, this exciting cabmef 
notches any decor, any interior styling., 

StMPLICITY OF OPERATION: Jht Fairchild 240 performs every function 
of the hi^h quality preamplifier-equalizer, using only iwo corlrol knobs 
in normal operation. Yel, It features a complete range of conlroli with 
flexibilliy io satisfy the most avid audio fon„ 



Performance guaranteed ! 
50 watt AUDIO AMPLIFIER 



FaircKMd's new 260 Power Axnplifier is so si^blti that it is 
uficondkionally iiUAfanictid not to ring nt nny loading 
ct-nditioft ! 

J'ull 50 watts of iindisroritJ p-owtr is conti'iiuously AS'iil- 
CO accommod-iic cresccnctos 3fid fc^^-*- which ovxj-load 
otdinary afnpIj'Jitrs. Yec. this compacc Fairchild 260 js 
single uiiir easy to initall ahaost atiywilieK-. 



* hio ridgjng at any /eve/ 

* Oojpat unaffeC/cd by load po»-er ioi}or 

* Exduslve diitoflion-canCQlUng oe/jui(mcjil 





9ih AVE & IS4itili ST., WHITESTONE, N. Y. 
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enjoy 
professional 
turntable 
performance... 



plus fully 
automatic 
operation... 





CBA-83 





"The Hand Never 
Touches The Tone-Arm'' 



With a THORENS AUDIOMATIC, 
there is no possibility of record damage 
caused by an unsteady hand on the tone-arm. 
You simply press a button for T\ 10" or 12" 
records . . . and the tone-arm automatically 
lowers into the lead-in groove. After play, 
the arm returns ... the motor shuts off 1 
Because of the direct-gear drive, AXJDIOMATIC 
has absolute speed regularity . . . and a noise 
level — 48db below recording level! Thus, 
you enjoy the advantages of automatic operation 
and performance comp,arable to transcription 
turntables costing tioice as much. ^67-, 




I-lcre are two more vast collections o{ the in- 
crea5!nely popular ISth cenliiry Iialraii tnuiiic lor 
slriugs, of the type best known iircviousiy in the 
work s of \^ i va Id i , ;i n d 1 hc?;c tu.i kc an mi crest in g 
coiUrai^t in inicrprctatioii. 

My vote ^oesj pcrhnp* surprisin^jly, to the 
Gerni:in iiiterprclatioii of It.ilinu music, t^c col- 
Itjotioii of a (\o7.o\i coucerti gTOj^:3i (with two solo 
violins) by a leaser master D^ ihc. time of Vivaldi 
and ji\ n similar style. (The TorclU ;ilhum is 
a com pTin ion -sequel to Vox'.s uotablc rcccui one 
of Vivaldi'a "La Stravaganza," another set of 
twelve coiiccrti,) 

"I AUi>iici" ("TliL! Muiici:ins") play a move 
vaiicd ]3ropi"am, Ck-utcriiig tipou llic s;nnc type 
ot music but with both earlitjs' (Gnbricli) and 
later (Uoj^sini) pieces as -.veil. The iTnisical inicrcst 
here is actually gic.itcr than iu 'the TorelU set, 
and the phiyiny is more dvunmic. liut the .ippro^ch 
very JitYei-eut. Tbc Cicimau phiyh\g is straij?hi- 
foiA\Tird. bu^^inrs^i'lilio nnri entirely in style; the 
mu^iic is played in the original jieoring". The norniat 
and csicnti:*! contT':i^,i hctwcei^ the soloists; (two 
vioMm;;) and the massive orchestral "tutti" irainc- 
work [s [;i]ien for granted, a^ is the solid harp>?t- 
chord aceonipkuimL-iU. These things ■^re «ot mere 
sclvolnrship. Tliey mnki-; musical <;cnsc because 
ihey .irc what was mJciukd in the first place. 

"I Mnsiei, ' on the other hrtnd. pi:iy!i its music 
in. arrangements,, by various pcfipli^. 1 1 performs 
as a group of virtuoso soioisls wiikout a totuluetor, 
nnd as a result the basi'^ icolin^,*- of the concerto 
form ifi oiien confused, by -'i. kind oi su',ier- 
chamber-music approJieh. that Mukcs e\'erybody 
a soloist. The very hall-niai-kii of earlier style, 
the 5olo-tntti contrast and the onmiprcscnt harpsi- 
cho'id conlinuo necompmimcnt, orL> j^ometimes 
prcscnl, sometimes absent in ajn erratic zmi\ incon- 
sistent manf^er. 

Don't let this dis-eovirage you from tryins,' both 
sets. The iMuiic in "T Kvisiict" is ot wide appeaS 
and the predominantly viitnoso approach, thouph 
it gets on my nerves, admittedly has an electricity 
about it that is attention-demandincf. lint il" yun 
like your music .sfvaighl and natural, the solid 
virtues of the Ics* cxcitijig TorcUi album will 
win out iti the cml. 



Bach; Magnificat. Chorus Radio Stuttgart, 
Soloists. Pro Musica Orch., Reinhardt, 

Vox PL 8890 

Bach: CoHee Cantata; Amore Traditorc. 

Soloists, Pro Musica Orch., Reinhardt. 

Vox PL 8980 

While we're at in, note thcsa two cxceyent 
Bach discs wjth (he same performers as the 
ToreUi above. The festive "Magnificat" with its 
three trumpets, lovely solos, short vi^oroas chor- 
uses, perhaps the easiest oi Hach's bigger choral 
works to hke. This is an "nnthenlie" performance^ 
a bit licavy in spots, some tempi very slow, but 
the spirit is good and the joy — plu^ the joyful 
instrmncntril and vocal colnr — gets thronflh. Star 
singer is the superbly agrle and iresh soprnno. 
Triederlkc Sailer, wortli :hc whole record to heai'. 

The "CofTee Cantata'" is a fat, comfortable, 
good Innnorcd iarcc nhosit the cofTco erazc then 
at its height in Germany. (It was probably per- 
formed in a coffee house.) Danghlcr indulges, 
Papa says n?.ug'hly, naughty, ^hc won't stop — 
until he threatens to cut lier oiT without a luvs- 
band. But she wins in tlu- end. Kinyl morat: 
"Mama likes eolTcc, Grandnv. likes coiTee. how 
can you blame Daughter?" The same FricOcrikc 
Sailer mnlics a wonderfully sparkling and itvv 
pudenl daughter, singing the folkish times witli 
l)Oth musiciaiishii) nnd gusto, while Papa Bruno 
Mfdler is suitably stu:Vy. 

"Amore Traditore" is a three-piece Italian- 
lc:<t show-piece foi" baritone and keyboai'd aceoni- 
panin\ent. Hnndel v^'rote much such music, Inii 
this seems to be rather donbtfuMy attributed to 
Each, The ltalia\i is "Geri^ianic Italian," prob- 
ably by a German. The l>iii [■esonant sound of 
baritone MCdTer is (inc. htii the harp.^ichord accom- 
paniment ii plaN'cft witTi a diflaetic rigidilj' of 
tempo that makes the Nvli:>le rather hard listening. 
Not too good. 



Bach: Partitas ^2 and ^3 for U'Ttaccom- 
panied Violin. Zino Francescatti. 

Columbia ML 4935 

Fi!i!e stviff if you fancy iiddlc mu.sic, hut he 
>vary if yoci arc merely a Bach lover. First, lltcse 
were originally intended ior the old arched bow, 



AUDIO • FEBRUARY, 1955 



, Music Soxes 

I SWISS Hi'Fi Cornpanents 
^oMADE Spring-PowercdShaver; 
J Lighters 



SEE YOUR DEALER 



Also CI complete 
line of h!-fi 
record changers 
and transcription 
turntables. 
Brochure 
upon request. 
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SOME THINGS CAN'T BE RUSHED 



IT TAKES TtlVIE 
TO DRIVE 

SOME THINGS HOME... 

. . .and it takes time to make a good recording disc 

This is tlie era of sliort cuts in every industry. Bui piiesto 
will not cut corners— or cut quality. There aie six basic steps in making a 
PRESTO Recording Disc. . .and not a single step is e\'er hurried. 

presto's great investment of time... pays off in dividends for you. 
It assures you of the most brilliant performance in recording discs, 
and the greatest permanence as well. 

PRESTO GREEN ■ ORANGE * BROWN 
AND WHITE LABEL DISCS ARE 
USED THROUGHOUT THE 
WORLD — WHEREVER 
FINE RECORDING IS DONE 



RECORDING CORPORATION 






PARAMUS, NEW JERSEY 



Export Division; 
Canadian Division: 



23 Warren Streel, New York 7, N. Y, 

Instantaneous Recording Service, 42 Lombard Sl<, Toronto 



TIME CONSUMING 
STEP #2 

IN MAKING A PRESTO 

RECORDING DISC 

Lacquer "makes" the surface of a 
recording disc. That's why rnEsro has a 
special lacquer formula and guards il as 
closely as atomic nialorial. It is stored in 
constanlly-agilalod vals lo insure even 
consistency. It is slowly flowed on to tlie 
polished aluminum hlanks to precisely the 
thickness required. Then comes the 
long, leisurely, V/i hour trip of the discs 
through tlic processing tunnel. 
PRESTO wouldn't shorten this trip by a 
second . . . because time is of the essence 
in n\aking a fine recording disc. 



WORLD'S LARGEST MANUFACTURER OF PRECISIOfJ RECORDING EQUIPMENT AND DISCS 
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which coultl pl.iy chords ; no modc[ ti ji<ldlcr cari 
do niorc than scoop at thti chords and so the 
musical senje must be inferred by the cnr. (It's 
superb sense \i you can get the mcss.ige, so to 
speakO Second, Franccgcatti plays these riglit 
Out of vtohn school, with plenty of polish but 
v^iry littk scnsc oi liach ; there is entirely too 
much dramritic sliding' and acvapiiig in the best 
I9th century Pag'.'niijii manner. Intentional — for 
F. is one of the finast violinists of our tiis\u. But, 
as I sayj this is playing for violm-lovers, not 
Bach [overs. (I think I'd prcler HeiJetz's more 
straightforward playing in the RCA Victor com- 
plete recording. If you want to hear the old arched 
how, try the Columbia album ot all the nuadcom- 
panicd sonatas and partitas* pbycd in the origi- 
nal style.) 



Music the Baroque Era for Harpsichord 
and Clavichord. Erwin Bodky. 

Unicorn UN 1002 

Interesting recording of a group of strong 
Ajid interc&tixig background pieci:s of the; Haeh 
and ptc-lSadi era. (Uackground in the sense that 
these are lesser but still big composer.^ of their 
linae.) 

The playing b mascultn*? and e^ceMent, music- 
ally:, on both instruments. Kothing dcEicate and 
periunied herel But peihaps oi greater interest 
to audiopliilcs is the wcll-nnmagcd volume balance 
between the tvt'O. The relatively power] n I hrirpsi- 
chord occupies the outer bands on each side of 
the record, the first and tlie last ; between them 
is a central band of clavichord at a much lower 
level — the proper reJative volume as between the 
two instruments. 

Good plastic and the IcvcE-detcrmining hrjirp^i- 
chord bands make this possible, where otherwise 
the clavichord would have to he recorded at the 
normal and much higher level. Set the bcghming 
ioi liyht vuhiiue aiitl the mldtlle batTtls Ai>5ume 
thijjr correct — and extremely faint — loudness re- 
lationship, 

Since there is virtually no liveness m these 
recordings you may play them as Absolute record- 
ings; that is, play at the actual original sound 
level of the instruments. Since they have no in- 
corporated room-sound to brin? with them, you 
mny pincc tlicse two keyboard instrnm^iitf; right 
in your room, or anywhere else that yoii put 
your loudfipcnkcr. But remember, the loudness 
must be fixed, ,-ibsolute. 



Handeh Water Musrc (Complefe). Hew/tt 
Orch., M. Hewitt. 

Haydn Socr^ty HSL-107 

This is, T thhtk, the third complete Water 
Music since LP came in; others I've heard are 
one from Washington. D.C. and one from Ger- 
many. Tliis is a French version (the Hewitt Or- 
chestra is Frenchj de>pite the name) and it has 
a new flavor, notably the tell-tale braying vibrato 
of the French French horns, unlike those of other 
countries, ("Ordinary'* horuB play without vibrato, 
are larger and deeper-toned than the French 
ills 1 rumen t>. The "French" horns we usually 
hear arc actually of Gcrmati origin,) 

The Water Music is the very stuff of real 
musical entertainment. How dismally have we 
lost the knack ol composing top-quahty music 
that is directly and intentionally a high-quality 
decorative background, not in the sense of our 
modern wiied music but in the sense of our beau- 
tiful interior decoration, rich furniture, tableware, 
and so on 1 

Wc have a wonderful feeling for visual dec- 
orntion. We know how to make it both pleasing, 
useful, decorative and fine art as well, Cut in 
metric either we compose "serious" music that 
requires really tough listening, or entertainment 
music that's iiiU of platitudes oi^d ?ays nothing. 

If you want to hear how ?Iaridel did it, try 
this — and imagine it coming from a river barge [ 

Special Note. As an al'ternative approach 
to these more detailed record discussions, 
Qcxt month f'll try a new kind of round- 
np-iii-bricf. We'll title it "Looking 'Em 
Over.'* The records won't necesji^rily be 
of less interest than those treated to longer 
comment. But we can't cover everything in 
detail that is worth the extended coverage 
— not without a 500-page issue every other 
month ! Belter a short note than none at 
all. 





FM— AM Tuners 

and High Fidelity Amplifiers 



» vitol new engineering advonces . . . from SCOTT 
Laboratories . , , specialists in high fidelity for 
28 years. 

• a new Series 5000 FM-AM Tuner and High 
Fidelity Amplifiers . , . offering frequency range 
and compensation not previously achieved. 



Pattern 500TX FM-AM Tuner and Power Amplifier 

New FM-AM tuner has automatic gain control. Pre amplifier provides 
gain for low level pickups, tape recorders, etc. Selector switch gives 
automatic compensation for NARTB, LP, ORTHO, AES, RIAA, recording 
standards. Genuine leather tuning panel. Tandem connected 20-watt 
power amplifier in separate chassis for thermal and electrical Isolation. 
Both chassis in gleaming chrome. Net $395.00. 

Pattern 501 2X FM-AM Tuner and Pre-Amplifier 

Tuner and pre amplifier with automatic compensation selector for record- 
ing standards, self-contoincd power supply and cathode-follower output 
termination, for use with any power amplifier. Otherwise, features Same 
as Pattern 5001 X. Net. $250.00. 

Pattern 6001 X Pre-Amp Equalizer and Power Amplifier 

A finer concept of high fidelity performonce and convenience. The control 
console houses pre-amplifier for low level inputs, input channel selector 
switch, dual tone compensators, master level control and compensation 
selector switch for NARTB, LP, ORTHO, AES, RIAA, recording standards. 
Separate power amplifier chassis provides 20-watt high fidelity output. 
Both chassis in gleaming chrome. Net $175.^0. 



Write for 
Engineering 
Data 



A 



Send me full engireering data on the new SCOTT High 
Fidelity Tuners and Power Amplifiers. 



Name . . 
Address 
City . . 



State 
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SC0TT 



Radio Laboratories, Inc. 

Plymouth, Ind., -display -1020 N. Rusfi St, Cbfeago, III. 
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NOW! YOU SAVE UP TO $50 




WHEN YOU BUY A REALIST 




-Fl TUNER AT RADIO SHACK 





1955 MODELS' HUNDREDS SOLD TO ENTHUSIASTIC USERS! 

FM TUNER ^95 

• ARMSTRONG FM WtTH FQSTER-SEELEY DISCRIMINATOR! 

• 5 MICROVOLT SENSITIVITY FOR 30 DB aUIETINQ! 

• TUNEO RF STAGE! DOUBLE-TUNED LIMITER! AC SUPPLY! 

• AUTOMATIC FREQUENCY CONTROL (AFC)! IBOkc BANDWIDTH! 

• AUDIO OUTPUT IV FOR 100% MODULATION! HUM 6D DB DOWN! 

• FREQUENCY RESPONSE 20-20,000 CYCLES PLUS-MINUS Vi DB! 

• DIRECT-FEED TAPE RECORDER JACK! AUX. PHONO INPUT! 

• POWER AND TUNING CONTROLS — USE WITH ANY AMPLIFIER! 

• ULTRA-COMPACT 41/4" H k %Vi" W X 6%" D! COMPLETE! 

• ORDER NO. 36-8BaM BY MAIL! ADD POSTAGE FOR 6% LBS. 

AM TUNER ^29.95 

• EXACT MATCH OF REALIST FM TUNER! SAME COMPACT SIZE! 

• TUNED RF STAGE! AC SUPERHET CIRCUIT! AC SUPPLY! 

• 5 MICROVOLT SENSITIVITY! Bkc BANDWIOTH 6 DB DOWN! 

• BUILT-IN FERRITE STICK ANTENNA! BUILT-IN TAPE JACK! 

• PLUS-MINUS 3 DB 20-5000 CYCLES! HUM 60 DB DOWN! 

• POWER AND TUNING CONTROLS - USE WITH ANY- AMPLIFIER! 

• ORDER NO. 36-887M BY MAIL! ADD POSTAGE FOR 6V4 LBS. 





REALIST 10 WATT HI-FI AMPLIFIER! 



« BUILT-m RIAA-EQUALIZED PREAMP! 

# 20-20,000 CPS ±1 DB AT 3 WATTS! 

# SEPARATE BASS ANO TREBLE CONTROLS! 

# 5 TUBESl PUSH-PULL TWO 6V6GT! 

# ORDER NO. 33-303M BY MAIL! 10 LBS. 





RADIO SHACK CORPORATION 



167 Washington Street, Boston B, Massachusetts 
end 23Q-334 Ctewn Sr., New Kcivan 10, Cenn. 



AUDIO FAIR-Los Angeles 



(jrom pag^' SO) 

KLIPSCH & ASSOCIATES 

P. 0. Box 64, Hope, Arkonsas 
In AKendonce: Paul W. KJipsch 
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JAMES LANSING SOUND, INC. 660 
2439 Fletcher Drive, Los Angeles 39, Colif. 
Ik Attendance: Lowell H. Jordan 



LONDON RECORDS OF CALIFORNIA 
4^15 S. La Brea, Los Angeles, Calif. 
In Attendance: R. P. Kontner 



MAGNECORD, INC. 6&1 

1101 S. Kilbourn Ave., Chicago 24, III. 
In Attendance: James R. Butler 



S. B. MARANTZ 

P. O. Box 201 Altadena, Calif. 
In Attendance: Ralph Auf Der Heide 



686 



MASCO {Mark Simpson Mfg. Co., Inc.) 485 

8346 Beverly Blvd., Los Angeles, Calif. 
In Attendance: Roy Smith 

MclNTOSH LABORATORY, INC. 6S6 

320 Water St., Bingfiamton, N. Y. 
In Attendonce: Maurice L. Painchaud 

MERCURY RECORD CORPORATION 538 

2958 W. Pico Blvd., Los Angeles, Calif. 
In Attendance: Ronald Wise 

MINNESOTA MINING AND 
MANUFACTURING CO. 340 

900 Fauquier Ave., St. Paul, Minn. 
!n Attendance: C. G. Westcott 



NATIONAL COMPANY, INC. 

61 Shermon St., Malder>, Mass. 
In Attendance: C. G. Barker 



460, 461 



NEWCOMB AUDIO PRODUCTS CO. 579 
6824 Lexington Ave., Hollywood 38, Colif. 
In Attendance: Robert Newcomb 

OMEGA TAPE {Infl Pac. Rec. Corp.) 638 
751 1 Santo Monica Blvd., Hollywood 46 
Calif. 

In Attendance: Dave Hubert 

ORRADIO INDUSTRIES, INC. 643 

Opclika, Alabama 
In Attendance: Not Welch 

THE PENTRON CORPORATION 561 

777 South Tripp Ave., Chicago, III. 
In Attendance: Martin Mann 

PERLMUTH-COLMAN & ASSOCIATES 309 
2419 S. Grand Ave., Los Angeles 7, Colif 
In Attendance: Jock J. Perlmuth 

PERMOFLUX CORPORATION 485 

8346 Beverly Blvd., Los Angeles, Calif. 
In Attendance: Roy Smith 

PICKERING & CO. INC. 485 

8346 Beverly Blvd., Los Angeles, Calif 
In Attendance: Roy Smith 

PILOT RADIO CORPORATION 560 

1865 N. Western Ave., Los Angeles, Calif. 
In Attendance: Conrad Strossncr 



PRESS ROOM 
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THE RADIO CRAFTSMEN, INC. 585, 586 

1141 5. La Ciencgo, Los Angeles, Coiif. 
In Attendance: Jock Bermon 
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RADIO ELECTRONICS 435 

25 W. Broodway, New York 7, N. Y. 
In Attendance: Lee Robinson 

RADIO MAGAZINES, INC. 543 

P. O. Box 629, Mineola, N. Y, 
In Attendance: C. G. McProud 

REEVES SOUNDCRAFT CORPORATION 663 

1429 N. Vista St., Hollywood 46, Calif. 
In Attendance; Wayne Graham 

REGENCY DIVISION, I.D.E.A., INC. 612 

7900 Pendleton Pike, Indianapolis, Ind. 
In Attendance: Bea Jones 

REK-O-KUT COMPANY 412 
38-01 Queens Blvd., Long Islond City 1, N. Y. 
In Attendance; Avery Yudin 



REVERE CAMERA CO. 

320 E. 21sl- St., Chicago 56, III. 
In Attendance; David Gassner 



337, 338 



ROCKBAR CORPORATION 585, 586 

1141 S. Lo Cienoga, Los Angeles, Calif, 
In Attendance: Jack Berman 

SARGENT-RAYMENT CO. 518 
14t)l Middle Harbor Road, Oakland, CaJif. 
In Attendance; Jerry S. Fronk 

HERMON HOSMER SCOTT, INC. 556 

385 Putnam Ave., Cambridge 39, Mass. 
In Attendonce: Victor H. Pomper 

SONOTONE CORPORATION 421 

Elmsford, N. Y. 
In Attendance: Robert M, Mitchell 

STEPHENS MANUFACTURING 
CORPORATION 479 

8538 Warner Drive, Culver City, Calif. 
In Attendance: Robert L, Stephens 

TECHNICAL TAPE CORPORATION 442 
177th St. & Harlem River Terrace, 
Morris Heights 53, N. Y. 
In Attendance: Frederick I. Kontoi' 

TELECTROSONIC CORPORATION 465 

35-18 37th St., Long Island City 1, N. Y. 
In Attendance: Dovid Libsohn 



THE TETRAD COMPANY, INC. 

62 St. Mary St., Yonkers, N. Y. 
In Attendance; E. J. Marcus 



481 



638 



THEME MAGAZINE 

4253 Farmdale Ave., North Hollywood, Calif 
In Attendance; A. James Valentine 



THORENS COMPANY 

New Hyde Park, N. Y. 
In Attendonce: P. W. Kind 

TUNG-SOL ELECTRIC, INC. 

95 Eighth Ave., Newark 4, N. J. 
In Attendance: R. M. Andrews 

UNIVERSITY LOUDSPEAKERS, INC. 

80 S. Kensico Ave., White Plains, N. Y. 
In Attendance: Larry Epstein 



665 



640 



509 



420 



V-M CORPORATION 

4216 W. Jefferson Blvd., Los Angeles, Calif. 
In Attendance: Joe .Marsh 

WEBSTER-CHICAGO CORPORATION 606 

1148 S, Grand Ave., Los Angeles, Calif. 
In Attendance: George S. Tivy 

WESTMINSTER RECORDING CO., INC. 321 

275 Seventh Ave., New York 1, N. Y. 
In Attendance: Henry L. Gage 



briri4^> froui | 
new features. ••new n^iode^b 
for 1955 





CRESTWOOD now morlcl 404 ofieis liigh fidelity icsponse. 
(3D 10 15.000 cycles al TVs" per secoiid tape tfpeed.) Gives 
>'0U ciyslal clear performanee — free from wow, hum and 
dii^loriiim . . . combined willi model 402 power amjilifier and 
speaker makes a two-ease portable package . , . fits nicely 
into yrnir iii-fi system antl your budget; too! 



Exceptional fidelity (50 lo 10,000 cycles al 
^Va" per second tape speed) if featured in 
the new CRESTWOOD 304, New tape trans- 
port meclianism and professional type re- 
cording beads make ibe 304 one of the best 
values ever offered in a tape recorder . , . 
inrlude,s internal speaker, microphone, ra- 
dio and TV connection cable. 






The new CRESTWOOD consoles 
move tape recording enjoyment into 
a permanent and prominent position 
in your living room, den or recreation 
room . . . instantly ready lo record or 
reproduce. Extended range dynamic 
speakers — fully bafilcd (or complete 
range reproduction — give you truly 
(mtstanding sound quality . . . Choice 
of 300 or 400 Model Series in hand ,i; 
riibbct! cabinets. f 




BY DAYSTROM 



Doystrom Electric Corp. 
Dept. 29B 

753 Main Street, Poughkeepsie, N. Y. 



Heof These NewCreilwoods 
at the 

Los Angeles Audio Fair 
Feb. 10 *o T3— Room 584 



Please send me information and specifici 
sheets on the new CRESTWOOD models. 



Street- 



Town. 



_Slol«_ 



AUDIO • FEBRUARY, 1955 



47 



NEW PRODUCTS 



■ flutter and Wow Meter. Determiuatiou 
of the consLaucy of motidu in a r«c6vdillB 
or reprodufing system is easy pi'u- 

cedure wilVi this new pni-iablo itwtiuniont 
deslsmetl to measuie wow :L«d flutter at 
a kc. Designated Model FL-aB. the unit 
fuinUs a need foi- iai a<icnv;iie. low-cost 
Instrument for this purpose. An excep- 
tional feature of the FL-3B is an interna! 
3-kc oscillator which eliminates the need 
for additional ecfuipmeiit to' generate a 
m«asur!ne signal. The stnhility of the 
oscillator, factory adjusted to a secondary 
frequency standard. Is a fnrther advan- 
tage since It removes the necessity tor 
constant adjustment poseij hy broad-baml 
B-C oscl Haters. The instrument give.-; full 
limiting with an Input signal of 0.1 volis 




rnis, thus permitting measurements to be 
taken from a standard 0 flbm jirogram 
line* Input Impedance is 250,000 ohms, o^ie 
side grounded. Scale readings are 0.5 and 
2 per eeJit, full scale. Dimensions are 7 x 
12 X 6 ins. and weight is S % lbs. Power 
consumption is 20 watts at 117 volts a.c. 
^Eanufactured by U & R. Ltd., 402 E. 
Gutierriftii St., Santa Barbara, Calif, 

• yliot PreanipUfler-Egualizei'. ,\l though 
priced well within the range of tlic avei'- 
age eonsuiner, the ne>v Pilot rol Model PA- 
913 ineorporHtes many operating features 
which .ire normally expected only in pro- 
fessional e<iuipment, A complete audio 
control unit, the PA-913 is ecfuippod with 
a db meter, pushbuttioii selection of input 
channels with Illuminated indicators, and 
provision for mixing a microphone witli 
any other input chamiel. V.iri.able phono 
preamplifier input loading is provided for 
precise Impedance match with all mag- 
netic-type cartridges. Pushbutton contr''ds 
permit five positions of tret^le roll-ntT :ind 
b;iss turno"\'er for precise record effualiza- 
tion, Voltafre output is 5 volts maximum. 




JTj'etluency response is ^0 to 20,000 cps 
within + 1 db. Separ.ite bass and treble 
tone controls range from 19 db boost to 
13 db cut at 30 and 20,000 cps, respectively. 
Both harmonic disloftion and iritermoilu- 
lation are under 0.2 per cent at 1 volt 
output. Illustrated free brochure is avail- 
able from the manufacturer. Pilot R.adio 
Corporation, S7-0<! 36th St., Long Island 
City 1, N. Y. 

* Kec6toirL Magnetic CajrteidB'e. Both ex- 
cellent performance and exceptional econ- 
omy are embodied in tJi^ laew jVIodel 500 
miagnetic CEirtridge recently mtroduced by 
Recoton Corporation, 117 W. 22n(l St., 
New York 11, N. Y. The 500 is .-» cartridge 
of Che turnover type, using separate styli 
for 78'e; and 33's. It may be easily in- 
stalled in any tone arm equipped with 
Standard half-lnch-center roountlrter holes. 
iJnifiue among features of the unit is its 
push-pull coil assembly which cancels out 
hum orlglnatiJie in turntable motors and 
nearby electrical appliances. Frequency 



respoiwe is virtually flat from 20 to 16,000 
cps. High compliance and low moving 
r)ia.^s permit excellent ir.ickip.E at S to 7 
grain.-s, with distortion reduced lo a iii'acti- 




cal minimum. The 500 may be purchased 
with eiihci- sappliira or diamond styli in 
any d'-nired combiniitioH. Technical sheet 
available' upon reciuet^t. 

• Bozak Spea^ai- Enclosure. Newest addi- 
tion to the line of speakers and eiielos'ures 
manufactured by The H. T. Bozak Com- 
p.any, Darien, Conii., is the Model B-300 
cabinet which is Oesigned specilieally for 
Infinite battiing of the Bozak Model 307A 
coaxial speaker. Frequency response of 
tlio speiikt-r-enclosure combination is 45 




to lii,i)0O CPS, Available in mahogany, wal- 
nut and birch, the 15-300 me.Tsiires 2i"w 
X 17"a >; 30 '/.;"h .iiid weigiis iipproxiinateiy 
SO Jtis. without Bpeakerii. 

• Variable Dip Filter. A variable higii- 
and low-frequency filter designed tot 
ciHmlnation of unwanted nru.scs in .'sound 
roproduction is tlie newest item to be 
added to the line oi audio equipment 
fanufacturfed by Cinema Kngineering 
Conipanv Division of .Verovox Corpora- 
tion, 1100 Chestnut St., Burbank, Calif. 
Known as Type 7052 Variable Fi'equency 
Dtp Filter, the unit bras a frequescy riinse 
of 20 to 15,000 CPS, It ineorponites a 
■l-slage amplifier liavins an R-C Interstage 
coupling .network. Technical features in- 
clvvde triple ?.Iu-n^etal shielding of Irana- 
foirmer-s, shock momiting of tubes, and 




• £oW'Cos(] 37apa Zlecorder. Among tan- 
tures stated by the manufacturer to be 
Inherent in the new Tri-Fy Dixieland 
tapis recorder are frequency response to 
7500 cps, flutter and wow less than 0.6 
p«r cent, and exclusive tape-guide for ease 
of threading. "Mechanical dri^e, bearings, 




flywheels, and other vital parts arfb die- 
east for close tolerances and rigidity. A 
two-speed unit, the recorder is housed In 
an attractive carrying case, and is sup- 
plied complete with microphone. Manu- 
factured by Tape Recorders, Inc., IE>01 W. 
Congress St., Chicago 7, 111. 

• jpHitted- Circuit Amplifier Assembler- 
Substantial economies t:an be aciiieve^ In 
the production of low-cost plionogr.aphs, 
interconijnunicatioin systems, and similar 
audio eqiuipment throufrh ih-e use of a 
new, compact, printed-cireult amplifier as- 
siembly i-ecently Introduced by Photo- 
cSrcuIts Corporation, Glen Cove, N. Y, 
Although only 2 i,i"w x 1 i,i,"l k 1 «1 "d, ex- 
clusive of control shafts, Ehe two-stag^e 
unit has an output ra'inE of two watts. 
It can be used alone as sin ampliflev, or 




gonorsi ',;'.'jL't:r'j:^i:i;!c and electromagnotio 
sbieldiri;,; to pcimit operation in lov/-level 
circuits. Output level is minus 2 dbnn witli 
output impedances to work into 200/250 
and 600/600 ohm balanced lines. 



can be incorporated into other equlpmej^t 
as a sub-assembly. E.^cept for an output 
transformer, it is complete in every re- 
spect, including volunie and tone controls. 
Freciuency response is Said by the manu- 
facturer to be flat to SOOO cps. Input volt- 
age re<niired is 0.2 volt for full output. 
I'ower required Is 2'I watts at Hne voltage. 
Tube complement consists of a. 12AT6 
voltage a^mplifier driving a 50B5 output 
stage. The power supply uses .1 selenium 
rectifier. F'urther information is available 
from the manufacturer. 
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HIIRUEV the House of Audio 




New PICKERING 

tURN-OVER CARTRIDGE 

Model 260DS with Dlomond 
and Sapphire Styli 



F&llawing the enthuiiailic fiCC0pf<3K$ at the Mooel Dual Diarnond 

Carlridga, Pickering now annctvncos Ehe Model 260DS with Sapphire itylui 
ior ilandard ond Oiomond for mrcrogroovct. Both carlridniM aio oiKerwise 
idcrtlicoJ. 

Rdfpome Is smooth and cleon from 2u fo 20,000 cycloi. Lower moving iriois 
and hifiher complionco provldoi excAltcnt Wocklng at low ityluc prenure, 
find good }rarks[ent responie. These oid othor design features rciull in lowor 
hormonid cind intfirntadulalicin diitortion. The Modet 2^5006 fill moii picVuD 
arms and operates directly into convont'ionoF (ow-icvol proamp inpuFi. 

*48<"' 

_ -. - 60.00 



Model 30flDS — Dfumorid-SauF>M'0... 
Moifol 360DD — Dual Diamond 




The New 

MIRACORD 

Model XA-100 

RECORD CHANGER 

Ennbodying many innovotron*, Ihc Mirocord featurat the 'Magic Wond 
Soindic' doiignad in luch o mannor Ihot ot r»o lime doe* it sypporl a load 
greater than orke record. Four puxh-buttoni provide wide control f^QXibility. 
Thfl START button olio nets oi o Veiecl', for fhe purpoio oi iwtlching to 
the fieri rtcord, A PAUSE buHon po/mili o varfalion in Ihg chango 
rntcrvol botween records: from 5 loc. ot 78 rpni to 328 xoc. ot rpm. 
Thqs FILTER bullon inlroducAS a 'icrakh fdler' lliol suppr^^vtii tu/fucu 
noise of old rocofdt. The REPEAT button rcployi the wholo of any port 
of o record. 

&oth the lurntobLc ond a:m ore mounted in double ball-bcaririQ ra<Oi. 
A hum-ihiotded 4-po[o motor further raducei vibration rumble and 'wow' 
to on inaudible minimum. Plug-In hoadi atcommodofe mosi ilondard 
piikup cartridges. A tingle-ploy loindle ii oJio furnished which may bo 
used for roceoling a lingla record, over and over. 

'C<titiipl«46 with 6' ■I'ino wrd ttin-d -4* plnoiftio tofd.^.--..— $67.50 



New WARREN 

PORTABLE 
TAPE RECORDER 

Model 777 



reiponto 
reiponie 



A complete, compoct tape rocorder 
and ploybacV unir deiignod to operate 
\rom self-contained battery pack or 
uxlarnal oc power source. Aalteries 
provider 5 houn continuous operation 
and ore rechorged with built-in bol^ 
tery chorger- Weight 22 pounds, and 
mcoiurei only 6 x 10 x 1^ inches. 
Accommodoiei slondard 5'inch reel*. Avail- 
able in two models; Model 777—1,87 inches/sec, duoMrock 
200-4000 CPS. Model 777-1—5-75 inches/sec, duol-troclt. 
200-6000 cpi. 

Complete with microphone, battery, rcet of lape, take-up 4^00A 
reel, buMt-in ploy bock amplifier and speaker, andinstruclioni . .4** 70*UU 
ftpocify Mad&l 777 or 777- ? ) 



HI-FI SPECIAL! 

Famous Imported Output Tubes 

MATCHED KT-66 

for Balanced Push-Pull Operation 
Replace: 6L6, 1 61 4, and 5881 tubes 

per pair ... «6.95 



NOTE; Pritej Net, F.O.B., N.Y.C. Subiecl lo chonge wirhoul notke 



UAniffEV ESTABLISHED 1927 

liAKVCT RADIO COMPANY, INC. 

103 W. 43rd Street, New York 36 • JU 2'1S00 



Z//^ BELL QoldcH-ZwrnUmts 

For High Fidelity Home Systems 

Perfeclly i~ialched in performance end oppearance. De- 
signed for the critical eye as well cjj (he di&crlnninalrng ear, 

AM-FM Radio Tuner 



Modsl 2255 

A compott, high quality AM-FM luner. 
Fully enclosed in metal cabinet richJy 
finished in satin goJd ond brown, . with 
edge-lighfed, xlide-rulo did. Designed for 
opcn-shoir or tabio-lop uio as wall ot 
ponel mounting. Grounded-grid input 
^toge, double-tuno'd limiter,- Irve Arni- 
^iiunu FM, AFC iind low-diitortlon cothode follower ouipul, oil fontribulD 
to unusuol icnsitivily and stabilily. Hat bu]M-in ceromic fcrrlte AM ontenna. 
Momentary AfC defeat jwitth on luning knob permits occurole cemer 
of frequonty lynina- FM Section pravidet 4 /iV leniiilvity for 20 db 
quieling . , . belter than 33 db image fcfection. Frequency responto \% 
20-20,000 CPS ±Vj db. Drlff ±3 kc with AfC- AM Section, frequency 
reiponitr i$ ?0'iiOOO cps ±3 db. MoxTmum output ii 3 voHs with lest thon 
1% diitoriion. Hum [cvel <55 db botow 10D% modulation. Power supply it 
lelf-^ontained. Dimensions; 4" high, ^V-i" widft, 6V4" dfififi. Weight: 9 Jbi. 

Complotc wilh tubes _ 



$9995 



12-Watt Audio Amplifier 



^4 



M£>del 2256 

Fully oncLosod in melol cobinci finished 
in soft gold ond brown, intended for 
opcn-shcif or toblo-top uie oe wed as 
ponel mounting. A perfect twin in both 
oppoa/once ond poi"* or nonce to the Model 
^/'^S Tiirti^r^ yi»l fun<tio'^< p«"r/^<tly wilh 
olhcr high fidelity compononti. Has built- 
in pro-ompliflor and full iot of eontrah. ^ 
Power Oulput is 12 wotli wllh .5% distortion, 30 wofu peak. Frequency 
rcsponic is 20-33,000 cps drVj db with controls set for fist response. Si^ 
inputs ore provicfed for radio, crystal, pickup, two magnetic pickups, FM 
and ccrarnic pickupi, tope or disc recorder or TV. five frort panel controls 
include: 7-poiition Selector Switch with provision for equal-zatian ta moich 
oil exivting record curvos, continuously vorfoble laudness coAirot, boti 
control; -18 lo +1^ db at 40 cps> l/eblo canl/oh -18 to +14 db at 
15 kc, and radio level-set control on rear panel. Four oitputt: 4, d, 1£ 
ohms plui high jmpodance jack for lope or disc recorder. Employe two 
6V<5 oviput tubes in push-pull. OjFnansioni: 4" high, 91/7" wide, 8Vi" 
deep. Weight: U Ibi. Complete with luboi ^89^^ 



The NEW 



MAGNECORD M-90 

TAPE RECORDER 



Now in Stock 



Write for 
Complete Details 



STROMBERG- 
CARLSON 

Model RF-471 
SPEAKER SYSTEM 



A co-axlal speaker consisting of o 1 2 inch 'woofer' section and a ^-^n^h 
'tweeter' wjih lelf-contorned crois-ovor. Frequency response extendi ff(^m 
30 to 14,000 eyelet when used In labyrinth enclosure. In infinite boffle, 
low frequency reiponse limit is 60 cycles. AnglQ of covAra^e is better than 
100'^. Can handle 32 wottt of power In progrom moEoria' . ^ mt\ fiC 
Impedance Ts 8 ohms _ ^ „.-^:.---. ......kv.-^..v.:,«,^..-^,--v«-.— .-.lp*f T»V J 




, 

HARVEY SHIPS EVERYWHERE. Use this laaildy coupon ^ I 



HARVEY RADIO CO., Dept. 

?]&atd ihip Iho following 



A -2, 1 03 W.43rd St., New Yark 36, N.Y. 



[ I oncldio □ check O n^oney 0fd6f tor 

' I- ■ _i ■■ I ,_.in c . I 



shipping chorgef. Unufed iurpLi^i will be refunded. 

□ Klew FREE High Fidelity Colalss 

□ Dolalli of yam TIME PAYMENT PIAN 



including diliinaled 



Send; 



NAM£_ 



AODRESS. 
Cily 



...Slate- 
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model 1811 full 12 watt 
high fidelity amplifier 



NOW, at moderate cost, you 

can own and enjoy a quality ^ 
of musical re-creation virtually 
Indistinf^uishable from the original 
performance. Here is tlie ideal 

"heart" for- your home music 
system, capable of reproducing the 
full musical range from vibrant 
bass through thrilling treble with 
the full emotional depth and 

meamng of the original music. 
Here is the finest audio achievement, 
designed to bring you the 
ultimate in enduring listening pleasure. 

with every desirable feature for 
superb musical reproduction... 

* Full 12 watli output * Response, ± 0.5 
db, 20'20,000 cps, • 3 Response Curves 

lo bring out tlie <ul[ fidelity in oil types 
and maVfsi of records • Micropfione input 

for entertainment and recording * Separate 
6ass and Treble lone controls • Choice of 
regular or '*equol loudness*' control 

• Inputs for GE or Pickering cartridge, 
tape, tuner, and microphone * Removable 

panel for easy mounting. . . 
PLUS every other desirable feature 
to create a new dimension 
In lound for your home. 




Hecr tho 
ttAULAND 1811 
Afhp!ifi&r al your 
HI-Fj dealer^ or writo 
for full detolis. 



RAULAND-BORG CORPORATION 

3515 W. Addison St., Dept. Z, Chicago 18, III. 





Coward Zatnall^nby 



Price Cuts and Double Liveness 



T 



sui)I>i:n' PEici--ruT initialed by RC.'V 
V'ictor for disc records no doubt makes 
an adjiislmcEit, in carihtjuaUc pvoijor- 
uoiis, for a jiumtion t!i,at lias long been 
developing inipossible tensions. In New 
York, at Itast. very few people still were 
buying records at tlie so-calted list price. 
Almost ever.vboly expected, and got, a 
healthy discount. Evidently most buyers in 
small towns still paid the list and had their 
Iiicasnre (or sent away niail order tor the 
cut prices) but the "discount" was becoming 
more aiid more uin'vcrsal, jnst as the "net" 
price has hecoiite niiiversal in the hi-fi audio 
liekl. 

K reduction of the list price to the actually 
cxistinp; discount price, more or less, is 
a move ■\ bit like t'lc siicUlen devaluation 
of a cnrrency to put it in line with its lilack 
market values. It bits a lot of people in tbe 
wrong place, as well as cleaning out a good 
deal of corru|)t)on and restoring' <a two- 
faced situation to a reasonable unity. This 
record price reduction bas big benefits for 
tbe consumer, and also some ratbcr deadly 
burts for bim, notably in the iiievitiihle 
sensitive spot, the small record labels. 

A I'ear ago there was an abortive price 
cut of this sort. My remarks at that tinic- 
nced merely be intensilied to apply rigiit 
now, for this price cut. a> of 195S, looks 
as if it might stick where tlie other oiie 
didn't. 

Do not forget that tbe bis record coiW- 
paities can afiord the stress of a price war 
and .1 narrow profit margin, while the sm;ill 
companies cannot. And don't forget that 
w-e owe the extraordinary wide range of 
available record material in good part to 
tbe small companies. Not only the. Esoterics 
and the Philliarmonias .md the Oiseaux- 
Lyres, but tbe Cook Records and tbe Audio- 
pbilos, as well. 

If prices for LP's remain lx;low $,") list. 
a good many small companies arc going; 
to fold, or if tbcy are clever enough, jetti- 
son most of tlicir more specialized items 
in favor of "popular" stuff'. That could 
mean a terrible loss in a hundred directions. 
Wc may have been paying extra-liigli for 
Ibe standard large-selling iten>s of the 
phonograph library these last years, but 
in retvirn wc have had the privilege of 
choosing from a vast quantity of material 
of less universal interest — among which 
almost surely are items which are absolutely 
essential to you or to me — and to heek 
with popularity. For a more prevalent low 



price, we now may trade away a good part 
of this fle.vibilitv and it's going to hurt a 
lot. 

It's hurt me already, for instance, One 
of those periodic recordings that I have 
made myself had been in the works for 
almost two years, what with editin.g, revis- 
ing, negotiating ; it is a tape of a number 
of choral works sung by the Dessofif Choir 
of New York, in which \ am a second tenor. 
We had worked untold hours on this 
project, in the actual recording, the edit- 
ing and re-editing, not to mention tbe 
music itself, and this last fall we triimi- 
pbanlly sold tlic ta()e compiete to a New 
York record company. 

The contract was about to come fhrougb 
wJicn the price tut bit, Tot'ay the whole 
thing bas been cancciled. for the moment 
and perhaps indefinitelj' ; tbe company is 
thinking of getting out of the straight LP 
record busiiress entirely, in favor of mail 
order work, and we are likely to lose not 
only this two years' efifort but also our 
tlirec or four earlier records that have 
Sold in limited but steady quantities— at the 
old prices — not only all over the U.S. but 
(juite widely in a number of European 
countries. To the Dessofif Choir this is 
disastrous ; to the record company it means 
lio.ssibiy dropping a major line of LP rec- 
ords that were, I think, the very first to 
appear o(i tbe market after Columbia's 
own, back in '49 ; and to you, the consumer, 
it means the disappearance— if and when— 
of a source of f^nc musical performances 
from America, Europe, and especially from 
Switzerland, th,it has been cumulative for 
all the years of LP existence. 

I mention no names, because it's quite 
possible that this particular situation, and 
many another it typifies, will straighten 
ont with not too much of a lo.'ss. Perhaps 
w-e'll be able to keep our contract after 
all and maybe the record will appear, even 
at the lower price. I'm not any too hopeful 
right now. And I cannot feel happy about 
a policy, in the name of big husuiess, that 
can wipe out so many dozens and hundreds 
of individual man-hours of work and hope 
and accomplishment in small-company LP 
as this price cut bids fair to do, 

Silver lining? 

Maybe it won't be so bad. Time will tell. 
I gather that, once things adjust a bit, the 
old discount habit will be taken up anew 
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as far as is possible, starling down from 
the new list price. It w^oii't be as big, a 
discount, i siioiild guess, but the general 
principle might still apply. I suspect that 
many a small and medium -sized company, 
too, will find ways to juggle its products 
into a new selling mode without undue loss, 
t only hope that good judgment will not 
always suggest that they dump cvcrytliing 
but the bcist .sellers. Stick to the tried and 
true. That would be really disastrous. 

Soundorama — Washington, D. C. 

I wasn't able to be present al titc Sound- 
orama, sponsored by a group of hi-fi equip- 
ment makers and station VVGMS ("Good 
Music Station") of Washington, but on 
the basis of reports I Iiave some side- 
comments that may intrigue a bit. 

The Sonndorama was held in Constitu- 
tion Hal!, an enormous place, t'rilfilling 
every idea that any hi-fi enthusiast might 
have of a concert hail. The plan was to 
have an actual symphony orchestra play 
in that hall, the National Symphony, with 
recording mikes and tape recorder (Ber- 
lant) in Ml view of the audience ; then 
the music was to be played back hi-fi, via 
a battery of quality home-type amplifiers 
(Fisher) and loudspeaker systems (Jen- 
sen)- The intention was, presumably, to 
s!io\v how "hi-" the "fi" could be in coitl- 
parisoti to that idtal and absolute, the 
Actual Sound of the Concert Hall. It was, 
I hear, the first time such a thing has been 
done in public. 

As I say, I'm not in a position to judge 
the results, alas. I gather only that the 
raiisical pfay-haok was not of very long 
duration — 'possibly because, after all, the 
audience couldn't be expected to listen to 
till* whole program tw^ico. 

However, you can think along w^ith :me 
about some rather special acoustical pr<3b- 
lems that were bound to arise. Just how, 
for instance, do you go about getting an 
exact reproduction of a sy/upliony orchestra 
as played back in the same hall it was re- 
corded? The oldest bogeyman of rijcording 
arises in all his majesty— double liveness. 

If you make a good recording of the 
orchestra accordutg to normal principles, 
with mikes placed so as to pick itp enorrgh 
SlvciiuKs to balance the orchestra's own 
sound as heard hi the average home living 
room, livhich is no concert hall, then what 
happens if yon play it back on the spot? 
The audience hears a recording of the vast 
orchestra in the vast spaces of Constitution 
Hall, reverberating a second time in the 
vast spiices of Constitution Hall. The 
original sound? Hardly. 

What if you want an c^act reproduction 
of the orchestra, an .Absolute recording 
where the loudspeakers replace the instru- 
ments, as nearly as possible? You must 
face the problem of liveness, one way or 
attother. Ideally, your recording sliould 
have no liveness in ii ai all, so that when 
played iii the hall it would take on the 
normal liveness ot the playing space, as 
does the live orchestra. But how ? What 
mike placement could do that ? 

None. Impossible, li the orchestra could 
have recorded ahead of time in a studio 
of the most extreme deadncss, padded, the 
resijlting tape could have been played in 
Constitution Hal! immediately after the 



Leonard Radio "Audio MarV^ 

First with the finest Hi-Fi Components 

PENTRON "DYNACORD'' 

Profcssionol Tape Recorder 

Ideal for portable u^e or rack inountine 
. . , Conforms to NARTB Stiindards. 
Driven by slow speed hysteresis motor 
. , . flutter damoed out in i^o motor. 
Braking time is under 3 seconds from 
fast forward or rewind to ^uH stoo. Em- 
ploys foolproof interlocked controls. 
Push button control for ^ast forward, 
fdisl rewind snd record. Hirjd assembly 
contains editing device tor eaiiv marking 
of tape. Instantaneous emergency stop, 

SPECIFICATIONS: 

TAPE SPEEDS: 71/, snd 15 in/sec. ( Eii'oalijation for speeds provided wiih switch ion- 
vcnicofly located) .-FREQUENCY RESPOhjSE: 15 in/sec. .t 2 db, 50-15,000 cycles/sec; 71/j 
in/sec. +2 db, 50-10,000 cyclcs/sec. SICN AL-TO-NOISE RATIO: Over 55 db peak record 
level to unweighted noise. FLUTTER AND WOW: Under 0,3% at in/sec; .2% at 15 in/ 
sec. STARTING TIME. 1/10 sec. STOPPING TIME; .tI 15 in/sec, less than one second over- 
travel. CONTROLS: A 3 position rotary switch providing play or edit and stop F>osition, Push 
buttons for record, fast forward and fast rewind. EMERGENCY STOP: Muting and slnppinfi of 
tape transporf in evenr of Tape breakage or run-out while in operation, MONITORING: 
Independent- record and playback systems allow tape to be monitored while recording. 
Phone jack provided to monitor either the record input signal before or durinp recording, 
or the output sicnal from the playback head while recording or during playback. A-B switch 
incorporated so that direct comparison can be made between the original prograni and 
the recorded program, PHYSICAL MOUNTING: Standard 19" rack mounting. Panel space 
recessary: ll'/t" ifof faipe *ransporf uniit only. AMPLIFIERS: Separate record and playback 

$395.00 net 




DYNACORD AMPLIFIER MODEL DP-lOO 
FREQUENCY RESPONSE: ± 2 db 50-1^,000 
cps at 15 in/sec; ± 2 db 50-10,000 cps at Tl/j 
in/scc. SICNAL-TO-NOISE RATIO: 55 db. IN- 
PUT IMPEDANCE: 50, 200, 500/600 ohms. 
OUTPUT IMPEDANCE: 50. 150. 500/600 
ohms. EQUALIZERS: Setting for 15" and 71/7" 
per sec, MONITORING: From t.npo or input. 
METERING: 4 inch illuminated VU Meter to 
measure r,3cor«f level, playback, and er,isc cur- 
rent ,H the flick of a switch. WEIGHT: 13 
pounds. SIZE: 1 9" x 6" x 1 Oy.i" deep, POWER 
REQUIRED: 50 watts. 

$1.50.00 met 




DYNACORD AMPLIFIER MODEL DS-10 

FREQUENCY RESPONSE: ± 2 db 50-15,000 
cps at 1 5 in/sec. ± 2 db 50-9000 cps at 1 V7. 
in/sec. INPUT IMPEDANCE: 100,000 ohms, 
unbalanced. INPUT LEVEL: 55 db below I 
volt. EQUALIZERS: Settings for 15" and 7Vj" 
per sec. MONITORING: Direct from tape, 
front panel phone jack. Phone jack for head- 
phone — front panel. METERING: JHuminatcd 
VU meter for recordine level. WEIGHT: 13 
pounds. SIZE: )9'/"x6"x 1074" deep. OUTPUT LEVEL: 1 volts at 10.000 ohms. POWER 
REQUIRED: 50 watts. CARRYING CASES: Price available on request. 

$90,00 net 





GIBSON GIRL AUTOMATIC TAPE SPLICER 

Here at last is a completely automatic tape 
splicer. It cuts, feeds splicing tape, and 
trims in one operation. Unique Gibson Girl 
trim prevents adhesive from splicing tape 
transfering to any of the delicate parts of 
the recorder. No more hunting for splicing 
tape arid razor blade! No more fumbling 
with the ends of tape or struggling wiih 
ragged trim edges. It's all automatic with 
the Gibson Girl Model TS-4DLX splicer. 

$14.50 list 

MODEL TS-4DLX NET $8.70 

MODEL As above, without automatic 
splicing tape feed. , . , NET $6,79 



RADIO, INC. 

■ York 7, N.Y. COrtlandr 7-0315 



New I '''Audio Roferenco Guide" 1€0 paire book all about Hi-Fl 
Wrilo for your free copy fodnj'. A-Z 
Mall and phone orders (illcd, 24 hour service . . . 25% dopoilt, balance C. 
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actual orchestra's performance witli quite 
extraordinary realism. No liveness in the 
recording, the normal, single, hall liveness 
added impartially both to the alive version 
by actual instrumeiits and to the recorded 
version, done ahead in the studio. 

But this would have spoiled the intended 
drama, and nobody could ever have got ii 
explained, anyhow ! 

A very close placement of many mikes, 
set up as near to each instrument or group 
of instruments as possible, wotild have 
produced (ape with relatively littie live- 
ness — a monstrosity tliat would sound per- 
fectly horrible anywhere outside of the 
hall. But, played back in the hall itself, it 
might provide a pretty good literal replica 
of the orchestra, at a concert-seat listening 



distance. Remember tiiat a close-up record- 
ing, if played at normal volume, isn't close- 
up if you listen to it a hundred feet away. 
The "original" sound-source is so close 
to itself as to be zero distance from itself, 
if you care to think of it that way ; a mike, 
to reproduce that sound, can only get 
within inches of it. 

* * * * 

Well, I doubt if ail this bothered the 
Soundorama audience very much. What's 
a bit of extra liveness here and tliere in a 
big concert hall lika the home of the 
D.A.R. ? I only note that by very special 
arrangement the tapes that were made Viad 
union blessings — on the condilioti that they 
be erased immediately after use. 



That's a good one. Any tape that was 
made in Constitution Hall ior optimum play 
back in the same hall would automatically 
be quite worthless for any commercial pur- 
pose ! Still, you never know. Some aster- 
prising soul might smell a good thing and ■ 
bring out a Recording of a Recording of 
a live sympiiony — a sensational First I 

My Congrats to the several promoters 
of Soundorama for tackling a very compli- 
cated experiment with unexampled brave- 
ries s in the face of horrid danger, before 
a vast and vital audience out to see what 
hi-fi was really like, with the Real Thing, 
the orchestra itself, right there on hand 
for AB comparison. And all witii practically 
no opportunity to experiment in advance 
to see how tlie .job could be done success- 
fully. Phew 1 Messrs. Fisher, Berlant, and 
representatives of Jensen and WGMS may 
now send us each a strand of their nice 
new gray hair, 

P. S. Not quite a First, at that. Did 
anybody hear tlie famous demonstration at 
Tanglewood, years back, when the fatnous 
"Berkshire" phonograph was introduced 
to the press, in the Tanglewood music shed? 
I did. The Boston Symphony in all its 
majesty, complete with Serge Koussevitsky, 
started an overture or something, 1 forget 
just what; I must have been sleepy, for 
of a sudden I noticed, to my surprise, 
that the conductor hadn't been conducting 
tor some time. Neither was the orchestra 
playing. Instead, it was the "Berkshire," 
suspended up in the air with floodlights 
on it, or rather a battery of X dozen RC.^ 
LCIA speakers operating from the Berk- 
shire's pickuj). A special disc record had 
been recorded ahead of time, and was niosi 
ingeniously synchronized to match the 
orchestra itself. 

An excellent demonstration and I never 
did figure out just when the transition 
was made. No tape, in those days either; 
it was all disc. To be sure, the point was 
slightly forced— that the "Berkshire" could 
sound just like the Real Thing. Not without 
tlie aid of a battery of extra speakers and 
amplifiers and dozens of technicians work- 
ing for days. But I was tremendously im- 
pressed and so was everybody else. I'm 
sure the Soundorama did as well in Wash- 
ington, D.C. 

(We were there. It did, Eo). 



SOUND SYSTEM 

(from page 19) 

The Hiiiplifier and loudspeaker wliicb 
come with the projector cftftainly do 
not enliatice the qtialrty- So we have 
arranged to bypass the projector sound 
output stages and feed the sound through 
our own system with considerable im- 
provement of intelligibility. 

Figure 7 is a schematic of the cir- 
cuits in the main amplifier. Each portion 
of tills amplifier was chosen to suit 
our needs and to obtain top quality in 
conjunction with the rest of the system. 
Its over-all ciiaracteristic with neiiti-al 
setting of tone controls shows a gradual 
boost of the highs in tlje middle range 
and attenuation of lows below 100 cps. 

As we mentioned earlier, low fre- 
quencies are accentuated by reflection 



"NEW B-J ARM MAKES 
ALL OTHERS OBSOLETE 

Only the B-J arm holds the stylus 
parallel to the groove from the 
bdginninci to the end of the record. 




Precision mad« by British craftsmen, 
it's the perfect picl^up arm for the most 
discriminating Hi-Fidelity enthusiast. 

SOLVES TRACKING ERROR because stylus is held narallel 
accurately within 1 degree In all grooves of a 12 inch. 
.\'0 niSTORTION DUE TO TRACKISO ERBORt 
LESS STYLUS WEAR because, from beginnlne to end, the 
stylus is properly aeaied in the groove. 
LESS RECORD WEAR because stylus la held in camiani 
I>o.ralle2 position. 

LESS SURFACE NOISE because stylus tracks with Jess fric- 
tion from start to finish. 

LESS RUMBLE because stylus is accurately seated at all radii of the sound track 
LESS PICKUP ARM DISTORTION because natural tonc-arm resonances are elimi- 
nated . . , the B-J twin arms cancel out each other. 

B-l LETS YOU take full advantage of the longer frequency response of modern 
records and pickups. 

B-j WILL ACCOMMODATE most .standard pickup cartridges. 

B-l IS EASY TO INSTALL. Do it yourself! Futi instructions. Will work on any 
turntable except automatic. 



'22.50 

postpaid 
anywhere in 
U.S.A. or Canada 



coMPierE 

WITH 
NEW SHELL 



ORDER DIRECT: Dept. "A" 

■fir;imnphOTie. Lcndnn 

Dealers and DUlrlbuli>rs; Apply Id 



HI-FIDELITY DISTRIBUTORS, INC. 

420 Madison Ave.. New York 17. N. Y. 



BRITISH ELECTRONIC SALES CD., INC.. 2J-03 45111 Road, tons Island City 1. V. V. 
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and acoustical feedback, while the hig-lis 
are usually attenuated by the electrical 
system and loudspeaker deficiencies. 
The characteristic of this araplifier 
serves to protect our horn driver from 
frequencies belov; its rating and over- 
comes any over-Etll treble deficiency. 

The output transformer can be any 
good- qua! iti/^ unit with 6,600-ohm pri- 
mary impedance for push-pull tubes and 
large enough to handle the plate current 
involved. We have used different trans- 
formers in similar circuits with equal 
success. It must have a IS- or j6-ohm 
tap in the secondary winding for match- 
ing the normal driver used on a horn. 

TJic resistor in the feedback loop must 
be determined by experiment for the 
particular transformer used. We have 
found that it varies somewhere between 
6,000 and 20,000 ohms. The best way to 
determine its value is to substitute a 
50,000-oh:in potentiometer and use an 
audio oscillator and scope for checking 
the response curve through the ampli- 
fier. As the resistance of the feedback 
loop is lowered, with a sine wave show- 
ing on the scope, a place will be reached 
where the scope trace breaks up into 
parasitic oscillations. The resistance 
should be raised well above this point 
and its amount determined to give the 
degree of attenuation that can be spared 
for this amplifier.. After it is set, remove 
the potentiometer and replace it with 
a 1-watt fixed resistor. 

The output stage is a variation of the 
Williamson with a separate sovjrce of 
supply for the screen grids. With a 
6,600-olmi output transformer, the best 
scope trace was obtained with reason- 
ably close adjustment of the plate vol- 
tage at 360 and tl;ie screen supply vol- 
tage at 275. Either 6L6's or 588 1's are 
adequate for output tubes. 

The driver is a variation of the float- 
ing paraphase inverter. For the utmost 
in freedom from distortion in high- 
quality music reproduction, one is sup- 
posed to separate the phase inverter 
from tlie driver stage. But this system 
is not normally liandling lows that pro- 
duce IM distortion. With the 6SL7 
tube we have been highly pleased with 
the quality in the three amplifiers we 
have built for our church p. a. work. 

Tana C«tttrols 

One of our most important objectives 
is the facility for emphasizing different 
portions of the sOund spectrum under 
different conditions and for voice charac- 
teristics. In churches, clubs, and lodges, 
where the same people are in attendance 
all the time, there are people with poor 
hearing who want the p. a. system used 
all the time. Then there are those who 
have fine hearing and want it turned 
of¥ because it sounds unnatural and dis- 
tasteful to tl'jem. In restaurant banquet 
rooms and hails catering to miscel- 
laneous groups, people will tolerate a 
p,a. system that sounds bad; but not so 
in our church. 

So, in an endeavor to serve all con- 
cerned, we have installed a system de- 
scribed in an article by Basil T. Barber 
in Audio Engineering, September 
1953, The important difference between 



it and other circuits is that the tone 
control is used in feedback circuits 
rather than as direct attenuation of the 
signal paths. This gives a continuously 
variable choice of transition frequencies 
rather than just attenuation of signal 
at fixed frequencies. 

Both the treble and bass controls can 
be used to raise Or lower the transition 
points in tlleir range of control or can 
be set for fairly flat operation at their 
approximate center points. The use of 
this circuit is really gratifying to the 
perfectionist. Judicious use of the two 
controls can make wondrous correction 
to voice deficiencies of certjiin speakers, 
in Fig. 7 is the tone control stage 
and Pg and Pj are the tone control 
potentiometers. 



Again we call attention to the fact 
that such a tone control system can only 
be effective if it is teamed with a high 
quality loudspeaker system. 

Preamplifier and Inputs 

The phono-prcamp stage for variable 
reluctance pickups is used very little 
and could normally be left out. It is 
one tliat we have found highly satis- 
factory for use with a GE pickup and 
is covered in an article by George Ellis 
Jones Jr., in the January 1952 Audio 
Engin'ef.ring. Like our tone control 
circuit, it also varies the bass transi- 
tion fi'equency by inverse feedback. 

The microphone preamplifier stage 
is not normally used when the pre- 
amplifier at the stage is working. It 




AMPLIFIER 



The new Mcintosh power amplifier MC-30 is unequalled 
for qtiality reproduction of high iidclity sound. The 
basically clifForcnt, patented Mclntcsh circuit guaran- 
lues a new standard for low distortion — ■ 
1/3% harmonic, 20-20,000 cycles, even at full 
power output! Hum and noise level — inaudible (90 db 
below full output). This outstanding performance 
a.ssures new listening enjoyment without fa- 
tigue. Quality crafted by amplification spcciali.sts 
for lifetime satisfaction. There's nothing 
like the Mcintosh. Hear it at your dealer's. 



Write today for complete specifications 

MclNTOSH LABORATORY, INC. 

324 WATER STREET • BINGHAMTON, NEW YORK 
6xpoit Oiviiion; 25 Worfcn SI.. New Vork 7, N. Y. Coble: SIMONTRICE N. Y, 
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VJ-IZAT? MIC PREAMP 



V5M2A)(7 TONE CONTROL 



V6-6SL7 



R2-2200 




R53-FEEDS4CK 



— If— t^MW^ 




MAG PU vAv^^^ 
PI S! 
aSpOO 2200 



Its v 
LINE 



Fig. 7. Over-a)l schematic of the main amplifier used with the reinforcing system. 





Sound with Alpine Clarity 



Thnt is llic fi(U"li(>' tli.it tonus wijth Philips o! NVtlipr- 
hnicls loutl>5pc:\Eccrf;, Every note in i^vi'sy rrj^i^U-r. wlu-[hor 
viiicL' or instninit-At, whk Alpmc-Ais (.Ic-iirnc-tis' A irtIl'c- 
»ion rOMihini; Ivom the use of a nnv con.stniction — ^\■i(ll 
'■Ticonal" stcH. The- moiC pnvvcrkil of niAi^iiot mediums 
thjit allowi more compatl units iuid outni^dcs a\vk\v;vr<[ 
'^voofcr" and "twct'trr" coi>.'itrii<:tion. 

Model 976^— \1" spenker ^vith a record cfficioiicv of 
a( -100 c/s dor (o \:;;l> of c-xtro powerful "TiconAl" 
inri^nct. Tlit? acnu<ticni ojtpiit And ^ production r-in^o of 
Hi-Ti i\nd ollic'r {.•(piipnu iit caw ho n\iSLd lo n level nL'\'CT 



Ijrforc acliic'vod! FrcqiUMiiy r.m^e \f, 40 to 20.000 i; s. 
20 - S ohms. Lisi $94.95. Model 9750 is an SVj " 

version of Wuf. speaker. 10 wiUI^ — S <}hms. List 
Model 701 f> - speAkcr, -i5 (o 12,000 c i froquemy 
ifintTL- M ith lY siiociiil fo;^turo in \ m;\^iit?tic wj;tfin pressed 
intd i\ hi^h precisioi^ fronio avoid mi!;rtlij;nnu-iil of tiie 
BOp cv<M\ in ei\s^ of heii\'>^ shocks, o v/att.< — 4 uliins. 
Li^t S1G.50. 

All ]hi prices suh]<i>rt lo rlic usiuil aiidiopliHe discovniti, 
A\';,ib!>lo ai lending joMx'rs t>r D\in(one Co., Inc.» Key- 
port, Xew Jcjse>-. Write For cnh^ln^ue. 
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serves as a standby input for emergen- 
cies. It can be used for the portable 
line-tr;uisformer input from the stage 
mikes when that pveamp fails and for 
break-in announcements with a mike 
in the projection room. Or it can be used 
as the regular mike input when this 
amplifier is hauled oif somevvliere else 
and used for a jportaljle p.a. system. 

The mixer stage is very simple and 
its gain was deliberately cut down as 
low as possible. This v/as found neces- 
sary hecause the output from the two 
preamplifier stages was so high that 
we lacked good control of volume levels 
in this particular amplifier. 

To prevent pickup of noise and hinn, 
every cable from the mike connection 
receptacles at the front edge of the 
stage to the .stage prennrp and from the 
preanip at the stage to the outlet box in 
tire projection room is a 2-conductor 
type with either sliield or armor. All 
sliiclds and chassis are bonded together 
by shield continuity and one ground is 
tnade at tlie main chassis in the pro- 
jection room. At other location.?, the 
equipment and lines are kept free from 
piping and grounds. This is to prevent 
hum or noise pickup by ground loops. 

The line from the stage preanip is 
terminated in a 3-prong Cannon XI-- 
series plug with mating receptacle fur 
this input in the main amplifier. This 
is so there can be no mixup in the con- 
nections. This plug also mates with the 
plug connector on the input end of the 
portable line transformer bnt its out- 
put is made through a single-contact 
Amphenol 75. 



ABOUT MUSIC 

{froui page 12) 

His veiled blue eyes beneath a hi^h and 
noble forehead were his most arresting 
features. 

Furlwanglcr's complete musical identi- 
ficatiotr with [he nineteenth century made 
him one of tlie world's leading conductors 
in this repertoire. But his power also was 
his weakness. He was out of place in the 
sprightly rhythms of a Mozart Serenade or 
in the gcis^amer-likc scores of Debussy and 
Ravel, li would hnvo been as inconceivable 
for Furtwangler to conduct certain works 
as for Arttir Schnabel to run Ihrorigli some- 
thing like Cliaiirier's Purees Pitforcsques. 
But like Siimabcl, Furlwaiigler wisely 
limited liiniftclf to those ctiniposers whfjm 
he best servid. 

Fortunately for ihi; niusical world, 
Funwfingler was active both m concert 
and on records until shortly before his 
death. For His M (Liter's Voice, he recorded 
half a dozen Bcethoveu .<^ymphonies, the 
Beethoven Violin Concerto with Mcnuhin, 
and the Empeyor Concerto with Fischer ; 
a compictc Trislan und Isolde and Pidelio: 
MoKart's Symphony No. 40; Brahms' First 
and the Varicilions (>n a TJieme by Haydn : 
Scbuniann's Mnnjrcd Overture; Death and 
Trmisfiguraiion by Strauss ; a Wagner con- 
cert and tlie / iiimolntio)i Scene from Die 
Gbttcrdaimiicniug . For London firr, lie 
brought out Brahms' Second, and the 



Franrk Symphony in D minor ; and for 
Deutsche Graminopboii, Schubert's Ninth 
and Haydn's 88th. Of these, the most out- 
staikling disks are the P-roiea (LHNfV 
1044), witli a particularly moving slow 
movement : a spine-chill in.5 version of 
Siegfried's Pimeral Music from Die Gbl- 
lerdliiiiwerUMij (I.HMV 104y) (the brass 
never sounded as menacing) ; a lyrical 
interpretation of the Beethoven Violin Con- 
certo (LHMY 1061) in which Meiiuhin 
never sounded better ; an imaginative and 
impassioned rendition of tlie Manfred Over- 
ture (I-HMV 102,3) one that Schumann, 
with his iirefercnec for slower tempi, would 
have liked; and a l>roadly conceived Trislan 
\n:d Isolde (LM. 6700) which, despite a 
w-cak male lead, remains an iiiiforgetlaljie 



experience. RCA Victor also pUms to re- 
lease the Fiirlwiinglcr Pidelio in spite of 
the fact that one by Toscanini is already 
in the catalogue. 

Furlwanglcr has oi"-.cn been criticized 
for his slow tempi, just as Toseaniui has 
been criticized for his fast pulse. Actually, 
there is more than one speed at which a 
Beethoven Overture or a Brahms Sym- 
phony may be taken. The important thing 
is the inherent validity of an interpretation 
within reasonable tempo limitations. What 
Furtwaiiglcr brought to his iicrfonnances 
was a breadth of line as magnificent as the 
noble llight of a large-winged bird, and 
a probing insight that seemed to transform 
the familiar into a new and stirring ex- 
perience. 



Unexpected peaks like this 



Look like this 



With the 




UNI-LEVEL AMPLIFIER 



HEKF. you have the answer to any 
audio engineer's prayers. The 
G-E Uni-Lcvel AmpJilier automatically 
compensates for level changes encoun- 
teited between different audio sources. 
Us expansion-compression characteris- 
tics sniooth out and increase average 
levels for all types of program mate- 
rial. You'll get higher average output. 
You'll save time and effort while per- 
formance is greatly improved. 

MAIL THE COUPON (AT RIGHT) NOW 
FOR COMPLETE SPECIFICATIONS 



T^ogress Is Our Mosf Impor^nt T^ducf | 

GENERAL® ELECTRIC 



USE : In TV-FM-AM Broadcasting • In Public 
Address Systems • In Recording Studio Applications 




General Electric Co., Broadcast Equipment, 
Sec. X4425, Electronics Park. Syracuse, N.Y. 
Please send me inforination and detailed specs 
on the new G-E Uni-Lcvel Amplitier. 



adcrESS „ 

ClTTf STaH . 
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Exclusive circuit sliminates impulse dis- 
tortion characteristic in conventional 
amplifiers. Transformer's only (unclion 
is to provide impedance matcii to 
speaker. 



Less ttian ,3% at rated oulpui of 20 waits, 
at 25 v/atts the distortion is .6% or less. 

INTERMODUIATION D[STORTION: 



Kot more ttian 1% at 20 watts output 
measured with 400 cps and 7 kc mixed 
4/1. 

FREQUENCY RESPONSE: 

20 cps -20 kc ±.1 dli; 10 cps 
± 1 db. 

POWER RESPONSE AT 20 WATTS: 

20 Cps -20 kc ±.15 db; 10 cps -60 kc 
± 1 db. 

HUM AND NOrSEi 
80 db below 20 watts output. 

SENSITIVIty; 

1.5 volts for 20 vratts output. 

OUTPUT IMPEDANCE: 

8 and 16. 

INPUT IMPEDANCE: 

500 k, 

OTHER FEATURES: 

Input level control, rumble filter (effec- 
tive befow 30 cps — may be easily dis- 
connected if preferred), plugs and wiring 
for use with the Horizon 5 pre-amplifier, 
117 V accessory plug. 

TUBES: 

12AX7, 6L6G (2). 5U4G. 




Glossary of Tape Record- 
ing Terms for the Amateur 
Recording Fan 

When a person engages in a new art with which he is not familiar, he is 
likely to hear words which have no meaning and might, therefore, just as 
well be in Greek or Sanskrit. This listing, for which we are indebted to MMM, 
should help to clarify this problem. 



Note: Addirfonol copies of tliii: glo^^sory 
in mimeographed form may be obtained 
free by writing Minnesota Mining and 
Mtinufacturing Co., Dept. M5-12, 900 Fau- 
quier St., St. Paul, Minn. 



TAPE RECORDING lias given new me^iii- 
\ng to many words in tiie English 
Language. Numerous terms long used 
in Hie field of sound have become im- 
portant to the tape recorder user. Here 
— ir> non-technical language— is a glos- 
sary of some of the most conmion tape 
recording terms, pi-epared by Minnesota 
Mining and Manufa.ctuiing Company* 
for the tape user. 

Acetate Film— The super-smootli, 
transparent plastic film which forms tlie 
tough backing for approximately 90 per 
cent of the magnetic recording tajse 




made in tiie world today. ''Scotch" brand 
magnetic tapes Nos. Ill, 120, and 
"Scotcli" brand "Extra Plaj'" magiietic 
tape No. 190 all employ acetate fihii 
backings. 

"A" Wind (rhymes with kind)— 
Magnetic tape wound on the reel with 
the dull, oxide-coated side of the tape 
toward tlie inside. The wind almost 
universally used today. Recorder design 
determines whether "A" or "B" wind 
tape is retiiiired. 

Audible To x'er— Sounds with wave 
frequencies which tlie average htmian 
can hear and which range from 30 to 
15,000 cycles per second (cps^). 

"B" Wind— Tape wound with oxide 
out, Seldom used today. Wind can be 
changed from "A" to "B" by putting 
half twist in tape and rewinding on 
recorder. 




Hi AS — A high-frequency alternating 
current fed into the recording circuit 
to eliminate distortion. 

BiffAUKAL Recorder — A tape re- 
corder which employs two separate re- 
cording channels or systems, each with 
its own microphone, amplifier, recording 
and playback heads, and earphones. Re- 
cordings using both systems are made 
simultaneoiisly on a single magnetic tape 
on two parallel tracks which, upon play- 
back, reproduce the origintil sound with 
depth and realism nnequalled by any 
other recording method. Use of head- 
pliones for listening is necessary for true 
binaural ef¥ect. 

Bulk Eraser — A 110-volt a.c. device 
used to erase entire reel of magnetic 
tape at once without running' it tiirou^h 
a recorder. It uses a strong ma.gnetic 
field whicii neutralizes the magnetic 
patterns on the tape. 

Capstan^ — -The spindle or sh;\ft— 
often the motor shaft itself — which ro- 
tates against the tape pulling it along 
tit a constant speed on recordins? and 
playback. 

Cycle.s per Second — The unit for 
measuring the frequency, or "pitch," of 
any sound. Abbreviated cps. 

Decibel — Abbreviated db, it is a rel- 



sota 



' 900 Pauqu'u'y Ave.. Si. Paul 6, Mmise- 
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WRITE FOR COMPIETE 
SPECIFlCATfONS TO DEPT. 830 

lVationoto> 

NATIONAt COMPANY, INC. 
<S1 SHERMAN ST., MAtDEN 48, MASS. 



TYPICAl TWO-SPEED TAPE RiECORDER WITH PUSH-KEY CONTROLS 



REC^Rbi>4Q H£aO and 
CAPiTAN KOUSINO 



VOIUME LEVEL 
INDICATOR _ 



. PHONO 
VOLUME COKTROL 



lOUOJPIAKfR . 




niREADIM« ILOT 
PCCORD-SAfETY LOCK 
OUTPUT JACK 



ON.OFi: 

TONE CONTROL 



FAST FORWARD 



ative measure of sound intensity or 
"volume. " It expresses the ratio of one 
sound intensity to another. One db is the 
smallest chang:e in sound volume that 
the trained human ear can detect, 

DisTORTioM— Any difference between 
the original sound and that reproduced 
by a recording machine. Distortion takes 
on many forms, and although it can 
never be completely eliminated, it can 
be reduced to a minimum in a good re- 
cording and reproducing system. Tape 
offers the maximum potential in distor- 
tion-free recording. 

Dual- Track Rlcorder— Usually a 
tape recorder with a recording head that 
covers half of the tape width, making it 
possible to record one track on the tape, 
then turn the reels over and record a 
second track in the opposite direction. 
Sometimes called a half-track recorder. 

Dupe — Sometimes called a "dub" or 
"dubbing." A copy of a tape recording 
made by recording on one machine what 
another machine is playing. Tape re- 
cordings are easy to duplicate simply by 
re-recording and there is a minimum 
loss in quality from the original to the 
copy. 

Dy:s-.\Mrc Range— The ratio between 
the softest and Ic.idest sounds a tape 
recorder or other device can reprodace, 
without undesirable distortion. Usually 
measured in db. 

Editing — Selecting certain sections 
'of a tape recording, or of a number of 
different tape recordings, then splicing 





them together in the desired sequence. 
Magnetic tape is unsurpassed for edit- 
ing purposes, since it can be easily cut 
and spliced. 

Erasure — •NeittraJizing the magnetic 
pattern on tape by placing it in a strong, 
magnetic field, tliereby removing the re- 
corded sound from the tape. An ''erase" 
head on the tape recorder does this auto- 
matically to any sound previously re- 
corded on the tape just before the tape 
reaches the "record" head. A permanent 
magnet can also be used to erase mag- 
netic tape. 

Equalization — Either boosting or 
decreasing tlie intensity of the low, rr id- 
die, or high tones of a recording during 
recording or playback or both. This 
compensation is made automatically by 
the recorder and serves to correct any 
deficiencies in the recording system and 
to increase the signal-to-noise ratio.. 

Flat Response — The ability of a 
sound system to reproduce all toneS' — 
low and high — in their proper propor- 
tion, A high-fidelity sound system might 
be specified as having an essentially flat 
response, plus or minus one dl), from 30 
to 15,000 cps. 

Flutter — Very short, rapid varia- 
tions ip tajie speed causing similar var- 
iations in sound volume and pitch, not 
present in the original sonnd, A form of 
distortion. 

Frequency Range — The range be- 
tween the highest- and lowest-pitched 
sounds which a tape recorder or Ot'ser 



DISTORTION 



4.1 



DYNAMIC RANGE 




lO-WATT AA|\PLIFIER PftEA.»AP 
UNITY COUPLING: 

Exclusive circuit climiriates impulse ■dis- 
tortion characteristic or convontional 
ampJifiers. Transformers only function 
is to provide impedance match to 
speakef. 

DISTORTION: 

Less than .5% harmonic distortiofi at 
rated output of 10 W. Not more Itian 2% 
intermodulation at 10 W ojtput measured 
with ^00 cps and 7 kc ini:<ed 

FREQUENCY RESPONSE: 

20 cps -20 kc ±1. db on lint mgh kveW 
inputs. 

POWER RESPONSE! 

20 cps -20 kc ±2. db Ofb the hi^h level 
inpiils- 

HUM AND NOtSE LEVEL: 

High level input : Belter tlian 70 db below 
full output. Phono input: Setter than 
50 db below full output. 

OUTPUT IMPEDANCE: 

8 and 16 ohms. 

CONTROLS: 

Five position 
equalizer switch. 

Position 

1. 

2. 

3. Phono 

4. Phono 

5. Phono 

LOUDNESS CONTROL: 

Volume control with bM-m loudness 
compensation. 

TREBLE CONTROL: 

1 db boost and 10 db cut at 10 kc. 

BASS CONTROL: 

(Includes Power ON-QFF sv/itcB). Pro- 
vides 15 db boost at 30 cps. 

SENSITIVITY: 

Inputs Tape and TV vaite tor 10 
watts. 

High level phono input - 30 mv) For 10 
Low level phono input - 10 mv5 watts 

TUBES: 

i2AX7, 6V6G (2), 5Y3GT, 



input selector-reooid 

Input 
High level-Tape 
High level -Tuner 
R.l.A.A. 
A.E.S. 
Foreign 



$7995 



WRITE FOR COMPLETE 
/\ SPECIFICATIONS TO DEPT. 830 

11ationato> 

NATIONAL COMPANY, INC, 
61 SHERMAN ST„ A\ALDEN 48, MASS. 
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AM-fM TUNER 



FM "MUTAMATIC" TUNING 

Exclusive circuit eliminates inter-$tation 
hiss awi noise present in otiier FM 
TUNERS. Desired station locks-in auto- 
malically. Fine tuning is unnecessary. 

FM SECTION 
Sensitivity; 

.5 uv tor 20 db quieting. Capkre ratio; 
rejects inlerferi-ig signals up to 80% as 
strong as desired signal. No disforiion 
from reflected ghosts. 

Image feieciion: 

Belter tlian 60 db, I.F. pass hand is flat 
wifhii- ±1 clb over band of 200 l<c. Audio 
distortion: less than 0.5% for all levels 
o( modulation. 

Oulpul: 

Cathode (ollowef output. Hum & Noise 
level 60 db below audio signal. Full 
A.G.C. maintains I.F. band pass regard- 
less of input signal level. Instantaneous 
limiters provide lowest impulse noise of 
any tuner. 

Selectivity provides complete adjacent 
channel rejedi&n. 

AM SECTiON 

Sensitivity: 

Sensitivity: iO uv at antenna ternimals 
for signal-to-noise ratio of 10 db, 
Image ratio: better than 60 dfa. 
I.F. Pass band flat within ±1 db over 
a 14.5 kc range. 

BINAURAL OPERATION 

individual tuning condensers, volume 
controls and output jacks for simulta- 
neous operation. FfVI free of AM signal 
up to 100 times the FM signal inpul, AfVl 
free of FM signal up to 100 times AM 
signal input. 
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FREQUENCY RESPONSE 



sound system caii reproduce at a useable 
oiitpiit, or volume, level. 

FKi:Qur.J.'CY RiisPoN'sE — ^The output 
level of a recorder or sound system over 
a siven rang^e of frecjueiicies. A more 
specific term than "fveqiiency range.'" 
Uscially in the ionn of a curve plotted 
on fi chart. 

CiAiisi — The ratio between the input 
level :mct output level of a piece of soiind 
ecir.ipuiciit. Gain is increased by means 
of n.n amplifier. 

Gai" — The tiny distance between the 
poles of the recording" head, measured 
in mils. The head g^ap of liome record- 
ers may range from 1 mil down to }4 
mil. The smaller the gap, the higlier the 
fretpicncy range of the tape recorder 
j can he. 

Hh.m) — The ring-shaped electromag- 
net across which the tape is drawn, and 
whicli magnetizes the iron oxide-coated 
tape in a series of patterns. Most tape 
recorders employ a combination record - 
] layback head and also an erase head. 
Some pi'ofessional machines also employ 
a monitor head for listening; to the re- 
corded sound a split second after it 
has l)een put on the tape. 

IxDEX CouKTKR — An odomeicr type 
counter wiiich makes it possible to note 
the location of any particular selection 
of a tape, thei-ehy making' it easier to 
tind. Many late model tape recorders 
feature built-in index counters. 

I.N'PUT — An electrical voltai>e fed into 
an ampliiler. 

L:E.\m-:ii aiVD Timino Tape — Special, 
toii,?h. non-magnetic tape which can lie 
spliced to either end of a tape to prevent 
daniage or breaking: o(? of the niR.crnetic 
tape ends and possible loss of part of 
the recorded material. White in color, 
it features a one-inch ptaid marker every 
iS inches ("Scotch" brand leader and 
timing- tape No. 43). Used as a timing 
tape, therefore, it can be spliced between 
musical selections on a tape providing a 
pause of a given number of seconds, 
depending on the tape speed. 

LnvKi. r.\"Dic.\TOtt — -A device on the 
tape recorder to indicate the level at 
which the recording- is being made, and 
which serves as a warning against un- 
der-recording- or over-recording". It may 
be a neon bulb, a "magic eye." or a VU 
meter. 

Magnetic T..\pe — ,'\ high-fniality 
plastic or paper tape which has been 
precision-coated by the manufacturer 
wit-i a layer of magnetizable iron-oxide 
particles. The result is a recording me- 
dium that is subject to virtually no wear, 
can be erased and re-used, and ofTers the 



hi,srliest fidelity of reproduction possible 
today. 

Motor Board — ^Also called tape trans- 
port i-nechanism. The platform, or as- 
sembly, of a tape recorder on which the 
motor (or motors), the reels, the heads, 
and the controls are moimted. .Tt includes 
those parts of the recorder other than 
the amplifier, preamplifier, ioudspeake-f, 
and case. 

Output — An electrical voltage com- 
ing: f'-'Otn an amplifier and normally fed 
into a loudspeaker. 

Oxide — Microscopicaify small parti- 
cles of ferric oxide dispersed in a liquid 
binder and coated on a tape I)acking. 
Red oxide used on "Scotch" No. Ill 
niagn-etic tape is most common, althoug:l-j 
"Scotch" No. 120 "Higli Output" mag- 
netic tape employs a dark green oxkle. 
These oxides are magnetically "hard" 
— that is, once magnetized, they remain 
magnetized permanently, unless they are 
demagnetized by exposure to a strong 
ma.gnetic field. 

P.\TCH Cord — Soinetiines caiJed "at- 
tachment cord," A short cord, or caWe, 
with a plug on either end (or with a 
pair of clips on one end) for conven- 
iently connecting two pieces of sound 
equipme:nt such as a phonograph and 
tape recorder, an amplifier and speaker, 
etc. Not -used for llO-voit current. 

Polyester Fii.m — Plastic film back- 
ing for magnetic tape used for special 
purposes where strength and resist- 
ance to humidity change are important. 
".Scotch" magnetic tapes Nos. 111AM 
and 120AM employ polyester fihrt 
hackings. 

Power AitPLiriER — An amplifier de- 
signed to operate a loudspeaker. 

Power Cord — Cord for connecting 
the tape recorder to 110-volt a.c. 
current. 

Preamplifier — An amplifier thai: 
raises extremely weak signal levels sucli 
as those from a microphone, magnetic 
playback head, or a phonograph pickup, 
to a level useable by the power amplifier. 
Some tape recorders combine the preamp 
and the power ainplitier. Others — espe- 
cially tlie tape recorders designed for 
use in high-fidelity music systems — may 
feature a separate preamplifiei". In such 
cases, the preamp includes an equaliza- 
tion circuit. In addition, the bias oscil- 
lator (necessary to record ori tape) is 
often mounted in a unit with the preamp. 

Prcssuri! Pads— Felt pads mounted 
on spring-brass arms wbiich hold the 
magnetic tape in close contact with the 
heads on some machines. 

P:RESsu.Rt' RoLLKR— ALso called "cap- 
stan idler" or "puck." A rubber-tired 
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roller which holds the magnet it: tape 
tight against the capstan by means ot 
spring pressure to insure constant tape 
speed and prevent slippage. 

Print Through — Transfer of the 
magnetic field fi-oni layer to layer of 
tape on the reel. Virtuaily non-existent 
in hiffh-Qtiality niag'netic tape today. 

Raw Tape— a term sonielimcs used 
to describe tape tliat lias not been re- 
corded. Aiso called "virgin" tape. 

RjicOKDED Tape — A recording on tiipe 
that is conimercisily available. Also 
called a "'pre-recorded" tape, or — in th<; 
case 01 music — "music on tape." Some- 
times, lio^^ever, any tape that ha.s been 
recorded- — ^whether eomniercially avail- 
able or not — is called a recorded tape. 

Recoulung Noisii — Noise induced by 
the ampliiier and other components of 
the recorder. High-quality magnetic tape 
itself is inherently noisc-t'ree. 

Sei,f-Pov,'ekisi> Recorder — Tape re- 
corder containing its own power supply, 
either a combination of wet and dry cells 
to jjower the unit, or dry cells in cOM- 
iiinction with a spring-driven motor. 

SiG"f;'M.--To-NoisE Ratio— The ratio 
between the loudest, undistorted tone 
recorded and reproduced by a recorder 
and the noise induced by the recording 
system it.self. Normally measured in db. 

Single-Thack Recorder — A tape re- 
corder which record.s only one track on 
the tape. Usually a full-track recording 
head is used which covers the full width 
of the ^ij-inch tape although .some 
machines use a tiarrowcr, half-track re- 
cording head which records a single 
track down tlie middle of the tape. Out- 
put of a full-track recording is theoreti- 
cally double that of a half-track record- 
ing, althOiUgh actually the oittpnt is only 
slightly greater because of iniproved 
half-track head design. 

Spi^icing Tape — A special, pressure- 
sensitive, non-magnetic tape used for 
splicing: magnetic tape. Its ''hard" ad- 
hesive will not ooze and coDSequeiitly 
will !itit gum up the recording head, or 
cause adjacent layers of tape on the reel 
to stick together. ("Scotch" splicing 
tape No. 41 is an example. Cellophane 
tape should never be used.) 

Tape Guides — Grooved pins of non- 
magnetic material mounted at cither side 
of the recording head assernhh' to posi- 
tion the magnetic tape on the head as it 
is being recorded or played, 

TaI'E Loop — A length of magnetic 
tape with the ends joined together to 
form an endless loop. Used either on 
standard recorder, special "message re- 
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SIGNAL TO NOISE RATIO 



RECORDING NOISES 



peater" type units, or m canjn)iction 
with a cartridge device, it makes it pos- 
sible to play back a recorded message 
repetitively without rewinding the tape. 

Tai'i; .Si'KEn— Speed at winch tape 
moves past the recording head. Standard 
tape .^jiecds for home use are 3.)4 inches; 
per second (abbreviated ips) and /J.-^ 
ips. Faster speeds are 15 ips and 30 ips. 
Slo^vcr speeds sometimes used arc 1^ 
ips and 15/16 ips. Faster speed makes 
possible improved bigh-lrcc|nency re- 
sponse, while slower speed means greater 
tape economy. If a tape is recorded at 
3}4 ips, then played back at 7,T/2 ips, 
all sounds will be raised one octave in 
pitch. Cnttmg the speed in half lowers 
;i tone one octave. 

Tm.Ei'HONE Pickup — Type of induc- 
tion coil device which slips over a tele- 
phone rec^rivcr. or upon which entire 
telephone may rest, used to pick up both 
voices during a telephone conversation 
for recording on tape. 

TiiRr.\rij Ni; .Si.OT — Slot in recording 
head assembly cover-plate iiHo which 
tape is slipped in threading up the reels 
for use of the recorder. 

Tone Ca.M-rtoi, — Control knob on tape 
recorder amplifier used to vary bass an<! 
treble response to achieve most desira- 
ble balance ot tone. 

Volume — An acoustic — rather than 
clectric;d — nicasnrcmeiit, which refers to 
the pressure of the sound waves in terms 
of dynes per square centimeter. The 
louder the sound, the greater the pres- 
sure. Most technicians prefer to t^alk in 
terms of decibels. 

VTR — -Video tape recording. Recorrl- 
ing and reproducing television pictin-e- 
tube signals on standard — but highest 
quality — magnetic tape ("Scotch" brand 
Instrumentation tape No. 109). It is ex- 
tremely dinicuH to design a tape recorder 
capable of haiKlting wide frequency 
range up to 4 million cycles per second. 
Usually several magnetic tracks are re- 
corded side hy side on a ,'/3-iiich tapf 
at a considerably higher .'speed than used 
iii home recording, each track recording 
a certain range of frequeneies. Improved 
quality and lower operating cost ar-e 
expected to etiabie it (o replace movie 
fihii for television use. 

VU METEk — A "volume unit" meter 
wliich indicates the relative levels of the 
various sounds being recoirdtd by vneas- 
nring the electrical voltages. 

Wow — Slow- variatioivs in tape speed 
causing similar variations in sound 
volume and pitch not present in the 
original sound. A form of disstortion. 




PLUG-IN PReAMP/CONTROL 
CONTROLS: 

Input Selector Record equalizer switch. 
Permits selection of any one of 3 high 
level input sources such as TV, tape and 
phonograph. The retraining 7 positions 
of this control compensate for all record- 
ing characteristics. 

BASS TONE CONTROL: 

Control range is from +2b db to — 15 db 
at 30 cps. Fiat position is accurate to 1° 

(one degree). 

TREBLE TONE CONTROL; 

Control range is from -f-15 db to -25 db 
at 10 kc. Flat position is accurate to 
wiltiin 1°. 

LOUDNESS VOLUME CONTROL 
LOUDNESS-ON-OFF SWITCH: 

Loudness coinpsnsalion to volume con- 
trol may be switched off by pushing 
switch in toward panel. 

ThrcG source adjustment controls 
accessible are: 

!. TV level set 

2. Tape level set 

3. Phonograph sensiti\flty switch. 

FREQUENCY RESPONSE: 

In flat position, frequency response 
measured from TV input is 20 cps -20 kc 
i.25 db and 20 cps -100 kc ±1 db. 

HARMONIC DISTORTION: 

Less than .2% at 1.5 volts out, less than 
.6% at 10 volts out. 

INTERMODULATION DISTORTION: 

Less than .3% at 1.5 volts out, less than 
1.5% at 10 volts out (at 400 cps and 7 kc 
mixed 4/1). 

HUM AND NOISE; 

70 db below 1.5 volts on high level inputs, 
50 db below 1.5 volts on the 10 mv phono- 
graph input, 

OUTPUT IMPEDANCE; 

Approximately 3000 ohms accommodates 
up to 50 ft. of cable between preamplifier 
and amplifier. 

TUBES: 

Two 12AX7's. 
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Centralab's 
Junior COMPENTROL^ 




Junior Compenlrol is a volume 
control wilh special Printed Electronic 
Circuit*. It automatically bolsters 
high and low frequencies otherwise 
often lost. You get greater pleasure 
from your radio set, audio amplifier, or 
phono combination. Ask your Centralab 
distributor — or service man. Write 
Centralab, Dept. 933B, Milwaukee 1, 
Wisconsin for Compentrol booklet. 

Cen^ab 



or I Meg., 
less switch - - ficl 

or 1 Meg., 
■widi switch ' - S3. 00 net 



audio anthology 



the 2nd audio anthology 



The original judio inthology Is still 
being ordered by people who hava 
WDrr> out their first copy or who hava 
[list learned about the book. Contains 
reprints of 37 articles which appeared 
In AUDIO ENGINEERING from May 
1947 through Decennber 1949. An In- 
valuable reference work on audio in 
the home. 



the 2nd audio «n(tiolosy continues 
from where the first left off and con- 
tains reprints of articles from January 
1950 through July 1952. In both 
books the articles were brought up to 
date, corrected where necessary, and 
assembled by subject, the 2nd 3 a may 
still be had with board cover. 



CUT OUT — MAIL TODAY = . 

Book Divmon, Dept. 3V, 

Rctffo Magoxines, Inc., 

P. O. Box 629, Mineola, N. Y. 

Sirs: Enclosed is □ check □ money order for $ Please send me 

copies of audio anthology (p>aper cover) @ $2.00 each 

copies of the 2nd audio anthology (paper cover) @ $2.00 each 

copies of the 2nd audio anthology (board cover) (§! $3.00 eacn 



Nime (please print) 



Address 



CMy 



Zona State 



AUDIO TECHNIQUES 

{\rom page 27) 

number of amplifiers necessary to Imndlf 
remotes is re<iiiced. It is no long'ei 
necessary to have an amplifier tied »)■ 
for a show using it perhaps 5 to 1,^ 
minutes a day, so it can be freed for 
otlier uses in the field. In the original 
^etup, the mike impedance v\'as SO olini> 
and the receiving impedance was 200 
•ohms. Till.?, in addition to cutting down 
the crosstalk, made the line self-equaliz- 
ing to a small deg^rce. The nmxirnnni 
distance tried so far has heen spven 
miles, part of which was in open country. 

A Universal Microphoiie Input System 

The e;C(uip'"e'it fit small stations may 
lie, :3ometinres, a motley assortment of 
microphones and amplifiers. The rnnge 
of inputs runs from balanced, low imped- 
ance, to unbalanced, high -impedance. 
Microphones, each originally intended 
to \ye used with just one piece of ecjuip- 
merit. can have the same variance of 
circuitry. To promote efficient operation 
with nontechnical personnel who may 
Iiave to use it, a system nmy he needed 
to allow any microphone to be used 
with any amplifier. 

All cables are fitted with standard 
three-prong phig'.s, and inputs are stand- 
ardized on tlie amplifiers zs indicated 
in Fig. 2. In the case of tiie unbalanced 
input, one of the wires from a balanced 
csble is shorted to ground at the plug 
on the amplifier. This will complete the 
circuit from the microphone. Conversely, 
in the case of an unbalanced niike run- 
ning into a balanced input, one of the 
cable wires is sliorted to ground at the 
plug on the mike, thus completing the 
input circuit. In order for the unbalanced 
mike to nm into the unbalanced input, 
it was necessary for the same set of pins 
to be sliorted, tliat is, for the same wire 
in the cable to be shorted to ground at 
both ends, Otlierwise the signal will be 
sliorted out at one end or the other. It is 
necessary, also, for the extension cords 
to have the proper polarity on the plugs 
at each end. 

The only thing that dictates which 
wire should be shorted to ground in the 
station where this systeni was devised 
was El remote amplifier with a three- 
position mixer. This had an tjnbalanced 
input using ladder-type faders, and the 
common wire was grounded. Thus, alt 
plugs were made to correspond to tlii."; 
type of wiring. It is usual, however, to 
place ground on pin 1, as shown. 

The possible combinations now for 
this system are ; low-impedance (bal- 
anced or unbalanced) to low-impedance 
(balanced or unbalanced), and low-im- 
pednnce (balanced or unbalanced) to 
high-impedance (unbalanced). In the 
latter case, the microphone was run di- 
rectly to tlie grid. There is no loss in 
quality this way, and the loss in gain 
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NOTHING LIKE THIS 

IN BASS BEFORE! 



HIGH Z UNBW. 
LOW Z UNBAL 




EXTENSIONS LOW Z BAL 



LOW Z UNBAL 



Fig. 2. Connection: 
for micraphoncs and 
amplifiers. 



can usually be compensated for by the 
reserve gain present in most amplifiers. 

High-impedance mikes can be used 
with this system also, and a series 
of adapters is available for use when 
needed ; however these are mostly for 
emergfency. With the setup described, 
no adapters are necessary. With all com- 
binations, except high impedance to high 
impedance, the extensions may be used 
without adapters or speciaL treatment of 



any kind. The only circuit changes are 
made right at the plugs of the units 
involved. Only one precaution is nec- 
es.sary. When using the unbalanced-tti- 
balanced combination, the input trans- 
former must not have a grounded 
primary centertap. This will short out 
half the primary, and in most cases set 
up hum and introduce other types of 
interference. The level will also be 
reduced. 



SCALING-AN AID IN CIRCUIT ANALYSIS 

(from page 26) 



10'^, making C' = 30. This is equivalent 
to choosing c as lO"*. The upper half- 
povt'er frequency is given by 

Rea'C 4.5x30 
u) = — = .0074 X 10-' = 740,000 rad./sec. 




Because of the extreme range of 
capacitance values, and to more fully 
illustrate the method, the scaling has 
been changed in the low-frequency cir- 
cuit. While a remains as 10"', Ifac 
equals 10*, or c is 10"'. This places the 
coupling capacitor at a convenient value 
of 2. If we combine rp and Ri. in parallel, 
giving 5.2 ohms, and add Rg to give 38.2 
ohms, we find the lower hatf-power fre- 
quency as 

1 1 



Rc'C 3S.5 X 2 



.on 



(a = ~ = .013x W' = 130 rad./sec. 
c 

This problem does little more than 
illustrate the procedure. The simplifica- 
tion is most apparent in more formidable 
sitnaticns. The time spent investigating 
and practicing scaling is soon repr.id. 
Once the technique is acquired it lightens 
the mathematical burden and helps to 
make circuit analysis a more pleasant 
task. 



Fig, 2. Medium-, high-, and low-frequency 
equivalent circuits at (a), (b), and (c), with 
scaled values. 



fiUANTfTY TO 
BE SCALED 



m 
L 
C 
E 



TABLE I 

SCALfNC 
FACTOR 

a 

b 

c 
a/c 
l/ac 
■ ab" 



RESULTING 
tDINTITY« 

Z'-aZ 

l' = bl 

(iV = C(U 
L' = a/c L 
C = t /ac C 
E' - ab E 



" Prjnicd Factors indicate adjusted values. 
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MODEL C8W 



LOW FREQUENCY 
REPRODUCER 

Ideol for assembling o compoc*, 
limited space, high quofity jy$t«m 
. . . perfect too, OS mid-rongo 
ynit in low cost three-woy iystom. 
Can olso be used in muHiplos 
as exponding woofer. 
Eight ohms impedoncc, 
25 wotls powef copociiy. 



MODEL 
|J C12W 

rr 



ADJUSTABLE 
RESPONSE 
WOOFER 

Conioini cxcfusive boift-in faciliti^i 
for limiting high end fcipoins^ 
to 700, 2000 or 5000 cyclci, thi>* 
iuiling crossover n>quifcments 
of most tweeters. Overoii response 
40-60DO cycles- Hondlei 30 woiis, 
{mpcdcincc 8 ohm.s. 



ak^MODEl C15W 



DUAL 
^IMPEDANCE RANGE 
^ SUPER WOOFER 

Acme of oMolr^ohU perfeclion in 
ihe specific rep'oductiort of low 
frequer\cies. Two spiderj for positive 
piston actior.. Grootest oxlol 
voice coil depth orid excorsion— 
Six lb. Ainrco 5 mo9r\ct. Die-coit 
girder constru;lron for lifetime 
trouble-free operoiion, Ad|ustoble 
voice Coil permits motch to 
4-8 ohms and 10-16 oKms. 

deCici obsolescence. 
f<?r 50 woit systems. 

for descriplive literature write desk 



Another erElneetine actiievament of 

LOUDSPEAKERS, inc. ^ -'"^^ 

to JOUtH XENSrCO AVEHIJE. WHITE PLAINS. N. Y. 
Ask For Progressive Speaker Expansion 
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»MUfACTVlR»S OF 

sijuiis W»ve 01 

Slrenslti 1'"" 
L-c-R BriM" 



SPECIFICATIONS 

FRK3UENCY RANGE: 5 to 100,000 cycles 
WAVE SHAPE: Rise time less than 0.2 microseconds with neg- 
ligible overshoot. 

OUTPUT VOLTAGE: Step attenuator giving 75, 50, 25, 15. 
10. 5 peak wits fixed and 0 to 2.5 volts continuously yariable. 

SYNCHRONIZING OUTPUT: 25 volts peat. 
R. F. MODULATOR: S volts maximum earner input. Trans- 
lation gain is approximately unity — Output impedance Is 600 
ohms. 

POWER SUPPLY; I IT volts, 50-60 cycles. 
DIMENSIONS: 7" t>igh X IS" wide x 7 Vj " deep overall. 



MEASUREMENTS CORPORATION 

eOONION ^ NEW JEflS(Y 



Authoritative and 
Enlightening . . . 



A 1 11% I ^ Acknowledged ihe Leading Publication 
HUl/lw in the Field of Sound Reproduction 

X f you are novice, hobbyistr ezpeTimenter, or engineer ... if you 
are a lover of music , . . and in pursuit of sound, undistorted 
, , . AUDIO will be your faithful, reliable companion all the way. 
"What to Do" and "How to Do" will guide your every move 
through this thrilling experience we call Audio. 
Each new issue brings New Ideas, New Slants, and Latest Devel- 
opments . . . month in and month out . . . twelve times a year, 

BE SURE to get your copies REGULARLY 

MAIL this Coupon NOW 



AUDIO 

P. O. Box 629. Mineola, N. Y. 

Eneloied bJO Check □ Monav Oidtr tor f 

Please t^nc a copy of each new ftstio af AUDIO for the nevf 
□ 12 montht; □ 24 monthi to: 
Pleats Print 

Name 



Aifdreu 



City Zona SUU 

Subicrlptian price. U.S.A., Posienloni, Canada and Mexico: 
I year $4,00; 2 yasn $7,00, all other counfrlei $5.00 per year 



PILOTONE AA-420 

Phono cfitiaiizntion is in tlie form of a 
losser network between the two sections of 
the pri.-Hiiii> tiihe. and both tiiriKi\'cr and 
rolloff are separately adjustable. The switch 
is a dvial concentric tyiie, with the outer 
knob control I iiiK the turnover and the inner 
knob solecling (be iirmnint of rolloff. The 
itiA,v position i.> at tlu- top, with the panel 




Fig. 3. External appearance of the AA-420. 

designation serving for both knobs; the 
turnover positions progress counterclock- 
wise through AF.s, nab, atid 800, while 
the rolIolT control progresses clockwise 
through -20, -16. -S, and 0. representing 
tlic rolloff in db at 10.000 cps. This arrange- 
ment is easy to use, since most records of 
recent origin will play satisfactorily on the 
RIAA position, and the controls can he left 
on this position unless some touching up is 
required. 

The lone coniiol section is located be- 
tween the two halves of a 12AX7, 3t>d 
provides a relative wide "flat" section al 
the center, where neither end of the re- 
sponse is nfYected. Both bass and treble 
controls are located together, u.sing another 
dual unit, with the outer knob controlling 
bass and the inner knob controlling the 
treble response. 

The voliinie-londiicss control works 
with a single knob, and at normal oper- 
ating position provides suitable equali- 
zation for salisiactory listening, A hum 
balance control i.'. provided, and is a cen- 
ter-lapping potwuioineter across the 
heater winding, with all heaters being 
biased positively by 24 volts above ground. 

Performance curves for the AA-42t) 
are shown in [-ig. 1. Note that the IM 
distortion is only I per cent at 15 watts 
output, so the rating is quite conservative 
since our prcicrencc for power output 
rating of an amplifier is at the 2-per 
cent IM point, which in this instance is 
17.2 watts. Distortion is only S per cent 
at 20 watts, although there is Tvot an ap- 
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Fig, 4, Chassis view of the Pilotone AA-420. 
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In Stock at ARROW 
The Heart of Your Hi Fl 
System by H. H. Scott 




H. H. Scott aiO-A 
FM Broodcaftt Mojittcr Tuner 

Noise and tnferference-free reception 
even wealcesf stations without distortjon. 
Wide-bond circuit design. 2 me wide- 
band detectors and 3 effective limiting 
stages malce tuning entirely non-critical 
and drift-free. Single sweep tuning. Fine 
tuning control and signal meter allow 
precision tuning of weakest signals:. 
Dynoural interstotion noise suppressor^ 
adjustable on front panel, eliminates an- 
noying FM "roar" between stations. At- 
tractively styled, the tuner is designed 
for the serious music lover as weh os for 
professionol broodca&t applications. Sen- 
sitivity 2 microvolts with 20 db of quiet- 
ing, 4 microvolts with 40 db quieting. 10 
tubej. Self-powercd. 

Net Price $146.51 




H. H, 5COH210-C 
Dynaural Amplifier 

Here in bne compact package is a com- 
plete 23 watt power amplifier and 
eCjUoJizer- pre amplifier. Incorporates the 
Dynaural dynamic noise suppr-ossor and 
record distortion filter. Eight posi- 
tion equalizer including the new RIAA- 
NARTB stondard. Loudness control (with 
switch) and input selector switch for in- 
stant choice of PHONO, TUMER, TAPE 
or TV. Jacks are provided for simplifying 
tape recording. Frequency response flat 
from 19 cp$ to 35,000 cps. Harmonic di(- 
tortton lets than .5% at full power out- 
put. 2. 4, 8, 16 ohms, 

iNef P^ce ......... $169.05 



FREE 

AUDIO EQUIPMENT 
HANDBOOK 



1 CM pagei of down-to- 
earth Hi-Ff infonna* 
tjon, Pluft ipecifica- 
tioni and illustrations 
of all quality Hi-Fi 
Equipment Write for 
your 'FREE copy today. 
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preciable dIfFereiicc in output voUimc from 
15 to 20 watts, it must be aduiittcd. 

One-watt output is reached with an in- 
put of .OS volts on iiAiiic, TAre. and aux ; 
S and 24 millivolts respectively K've a 1- 
watt output from the phono inputs. 

Tlifce oiiLpvit inip(.'d^tin:ri^ aic |>i (jviilcd, 
4, 8, and 16 olmis, rnid a convenience out- 
let controlled by tlic power switch pro- 
vides fcr tnncr or turntable. 

This department wishes to compliment 
Pilot particularly for the completeness of 
the information provide<l on tlie schematics 
furnished in the instruction hooks. While 
not shown in Pit). 2, these .schematics in- 
dicatc both d.c. and signal voltages 
tlirougJioiit the amplifier, aaul show the 
pin connections to the tubes, part nuuiters 
for switches and controls that arc not avail- 
able as rephiccment items from usual job- 
ber sources, as well as for the transform- 
ers ami filter capacitors. This infor- 
mation has been removed from Ihc 
schematic as reproduced lure in order to 
make tlic important circuitry more read- 
able, sinc<; the repro<Uiciioii is somewhat 
smaller than the oriijinal schemalic. To 
do any intelligent servicing on audio ccpiip- 
ment — as well as on radio and television 
sets — it is necessary that tliis information 
be at hand, aiul many schematics f\o not 
provide the data in so u.sefu! a form. 



Sargent-Rayment SR-808 

{jrniii fiagc i-l) 

of the control. The volume control and the 
loudness switch are combined in a di;al- 
concciitric unit. 

The bottom section of f^p. 1 shows tlic 
effect of the tone controls with the turn- 
over set at 350 cps, both with and without 
the 50-cps cut. The treble boost dififers 
between the two positions, althotigh treble 
cut remains the same for both. The low- 
pass filter switch is combined in a diial- 
concentric tmit also, with the switch select- 
ins; the cutolT frt^jncncy. as shown in the 
filter curves. It will he noted that these 
cutoffs arc quite sharp — the result of a 
true I.-C filter — and the effm is particu- 
larly useful when listeuin^ to distant AM 
stations, or in the case of noisy shellac 
records oi- of high distortion on any 
record. 

The selector switch is eoinhined with the 
power switch, and provides for PM with or 
without a.f.c,, AM, and three phono posi- 
tions. There are two convenience outlets — 
ueither being controlled by thft power 
switch — and the unit is fused. The ex- 
ternal appearance meets the standards set 
by earlier S-R products, and Ihc per- 
forated housing matclics tlie gold finish of 
the parcl. 

Pcrfcrniance on both .AM and I'"M is 
excellent — FM .sensitivity is just under .3 
microvolts for 20 db (|uietlii«;, and atxiul 
,19 microvolts Iw ,10 dh <|uieting; .AM sen- 
sitivity is belter than 10 microvolts from 
a normal antenna. A 1-volt output from the 
unit is obtained from an input of 2,1 milli- 
volts a1 the phono input jaci;, which is 
loaded with a 47,000-olim resistor to accom- 
modate Audak and CiE cartridges; other 
load impedances can be acconmiodated by 
using an external resistor u> parallel with 
the pickup. 




High frequency rciponir fof beyond ouiliibility. 
Super-effirient high output <friver and ham ai> 
»embly uiing "refipr&cofiTtg {\aiti" principle. 
Suitable for crotiawer 3560 ryiUiarobdVfr. 
^ _ Diiptriion tJO* x AO**, nig 
oSmi impcdonre. 





IM.ODEL 
4<I01 

TWEETER 

Uici "rcciprofa1in9 flar«t" 

...gl« horn ond bona fitfc tomprostion driw«r. 
{xreptionol p«rfor(nonce ol no^est <ost. 
Eight ohmi impedan<«, fuitabU for 
^rollover cfown to 
2000 rpi. 



MODEL 4402 
WIDE ANGLE DUAL TWEETEft 
Elertricol and ocauitirol rharaiteriif.TO moVe it the mtjit Vflr< 
motile high fr«guen<y tH»«e1er availnblfr. Driver can b« 
connectod 1«r uio in 4'B ond 10-t& ol^m jyi1*mf 
Oiiporiron polfern variable with inf«rcon 
nrction of driven. High power 
[apntity. For ?0D0 fyclo 
<to««wer or 
□Dove 



MODEL 440B 
For v/idr ronge reproduction in 
moderali power tyttems requiring a 
(rollover down to as low OS 600 cycles. 
HeD«Y, rvionant-free horn costing. 
^Oitpercien 1^0^ x AO**- Eighty 
ohms iniperfonce. 



MODEL 4409 
A heavy duty version ol 
Model 4408 to hondle the 
full, undistorted power of 25-40 
watt amplifreri in 2-WDy lys- 

temi, and id wolfs in 3-way 
systems. 



, MODEL 

COBREFLEX/T-30 
For uie in 2- or l-wny systems 
' Wttin crofsDVcr as low os 350 cycles 
■ I desired. bYcIuiive die-cait duel 
wide ongfe ho/n. Eight ohms 
impedunie. Will hondte ^ 
high pciwer. 



For descriptive literature, write Desk 48 



Another engineering achieveinent of 
LOUDSPEAKERS, inc. r 



M iOJIH KENSICO /.ViNUE WHIH ;i AJWi, N. Y. 

Ask For Progressive SpeoVcr Evpnniion 



Arrow Electronics 
AlWArS AN AUDIO FAIR 

65-A CORTLANDT ST.; NEW YORK 7, N.Y. 
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Receton features: 

• Replaceable diamond or sapphire 
Myli. 

• Frequency response of 20 to 
1 6,000 cpt. 

• Added shielding 

• High compliance and low matt 

• Independent safety ^ylut attembly V 

• Minimum vertical motion 

• Simple Installollon 



Name your own standardsl There 1^ no 
cartridge made that excels the new 
RECOTON-GOLDRING. 

You can enjoy all the advantages of low out- 
put while eliminating hum pickup from 
changer motor, transformer, etc. The answer 
is in Recoton's newly developed push pull 
coil assembly. So thrill to a new experience 
in listening pleasure with this amazing turn- 
over cartridge. It gives a performance that 
will satisfy even the most critical hi-fi enthu- 
siast! And its modest price of $9.90 (includ- 
ing 2 sapphire styli) comes as a pleasant 
surprijel 



RECOTON 



So/d bf o'U hading hi-fi diitri'bvtfirl. For more 
dtiolhd litewatun and name and addresi 
dhttlbutor neawt you, wr^ to 1>ept, A. 



CORPORATION • 147 W. 22nd Street • New York 11, N. 

Monviaciuran of World Fcmoui Diamond, Sapphire, Oimium Phono Slyii 



At £ad! yti tUe fi^ieU. 

ELECTRONIC MUSICAL INSTRUMENTS 

By Richard H. Dorf 

Irs one big volume, you can now learn all about the intricacies of 
comtnercial electronic organs, including the Allen, Baldwin, Conn- 
sonata, Hammond, Minshall-Estey, Lowrey Organo, and others, 
together with many smaller instruments. Constructional details 
on the author's Electronorgan and the simpler Thyratone show 
you how to build one of these fascinating instruments for your- 
self. A compilation in book form of the author's articles in Radio 
Electronics, brought up to date and with many additions. Price 
$7.50 (Foreign, $8.00) . 

Cu^mary dlscounH to deaten ^nd distribulon 



RADIO MAGAZINES. INC., Book Division. 

P. O. Box 629. Mlneola, N. Y. 

Please send me copies of Dorf's ELECTRONIC MUSICAL INSTRU- 
MENTS. I enclose check □ money order □ for $7.50 each 
(Foreign. $8.00) . 



N*me 

Address 

City Zone Srate 



Oil listenini? tests the SR-808 was found 
to give excellent quality on FM ; quality 
was about normal on the AM section with 
respect to frequency response, but with a 
minimum of distortion on high-level 
musical passages ; the great flexibility of 
the tone-control section and the low- and 
high-pass filters permits almost any desired 
type of phono reproduction curiae to he 
obtained. 



THE REALIST LINE 

ijrom p<3Si 36) 

limilcr, feeding a 6AL5 discriminator. Plate 
supply is obtained front a selenium recti- 
fier, using a total of 120 fif oi filter capad- 
taiice. Two output jacks are provided m 
that one may be connected to tlie power 
amplifier or the tone control input of a 
control unit, and the other may be fed 
to a tape recorder^ — a feature which is an 
advantage when used with older types of 
aniplifiers which did not always include 
the output for a recorder. 

Sensitivity is better than 5 microvolts 
for 30 db quieting, witli adequate receptioiJ 
at 25 miles from New York using only 
30 in. of test lead as an antenna. Sound 
quality is excellent, and it is the opinion 
of this observer that this tuner would make 
a welcome addition to the system where a 
minimum of space was available. It is 
probable that this tuner would fit into the 
phono-changer drawer in many existing 
cabinets, and it is certain that many people 
that have not heretofore enjoyed the bene- 
fits of KM reception could add this unit 
to any ordinary radio or radio-phouograph 
combination to introduce them to a new 
experience. 

The AM Tiiriar 

The Realist AM tuner, Pig. 5, is of 
identical size with the FM tuner, and is 
also self powered, using a 6X4 as a recti- 




Fig. 4. The compdcr FM tuner in the Realist 
line. 



ficr. The circuit line-up, Fig. 6, is as 
follows: a 6RA6 as a tuned r.f. stage, a 
6BE6 as mixer and oscillator, a second 
6EA6 as i.f. amplifier, ami a 6AL5 as a 
diode detector- — one half being fed from 
the plate of the i.f. stage to provide the 
a.v.c. voltage without loading the detector 
diode. A radio-phono switch is provided 
on the front panel, as oti the FM tuner, and 
three jacks are located on the rear apron 
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Fig, S, The Realist AM tuner — nlmosf identical 
with the FM tuner in appearance. Only the 
dial has been changed to avoid confusion 



for phono input and for tiiie (wo outputs. 
Being identical in appearance with tlic FM 
unit, this tuner can be mounted in a similar 
manner, and makes a complete radio sys- 
tem for stereophonic reception. With 5- 
microvolt sensitivity, the self-contained 
ferrite-corcd antenna eliminates the need 
for outside aerials except in fringe areas, 
and the total power consumption is an 
economical 21 watts. 

The entire Realist line seems to provide 
an answer to the need for a second system,- 
or for inexpensive additions to an existing 
one without requiring elaborate cabinetry 
or an excessive amount of space. 




'f [ 



nt^^ i **^ * 'toiJ^ 



Fig. 6, SchcmaHc the Realist" AM tuner. 




LETTERS 



3. An article 
would be most 



tweeters 



Feb, 10-12— Southwestern region of tlie 
I.R.E. seventh annual conference and 
ekctronics show, Baker Hotel, Dallas. 

Feb. 10-13 — Audio Fair— Los Angeles, 
Alexandria Hotel, Los Angeles, Calif. 

Feb. 17-18 — Mational Conference on Tran- 
sistor circuits, Irvine Auditorium, Univ. 
of Pennsylvania, Philadelphia, Pa. Regis- 
tration, W. J. Popowski, Minneapolis- 
Honeywell Regulator Co.. 176 W. Loudon 
St., Philadelphia 20, Pa. 

Maf, 21-2A — -Radio Engineering Show 
and LR.E. National Convention, Kings- 
bridge Armory, N.Y.C. 

May 16-19^ — Electronic Parts Distributors 
Show, Conrad Hilton Hotel, Chicago. 

May 26-27 — Electronic Components Con- 
ference, Los Angeles, Calif. 

Sept. 30-Oct. 1-2— The 19SS High Fidelity 
Show, Palmer House, Chicago. 



(from page 8) 

on electrostatic 
interesting. 
David P. Hekron 
1923 Knox Ave., South, 
Minneapolis S, Minn. 
[Thanks for Ihe ideas — ivUich by publish- 
iiig lure may indicate to potential authors 
the tyl>e of material that the readers icoidd 
like to see. Specifically, as to (1) we also 
feel that more information is necessary on 
this subject, idihoMgh it should be detcr- 
minubic — to the car — by experiment. As 
to (2), deliveries have been slow, but as 
zee lived zuitk this speaker in our roenn at 
the October Audio Fair in Ne^l' York, 7ve 
felt it had possibilities. As to (3), one is in 
the "works" now. Ed.] 

Thanks to Us 

Sir: 

We would like to thank you for publish- 
ing "A Transistor Remote Amplifier" 
(Sept. 1954). We suspect that WAMF is 
the same type of station that we are, and 
that their Chief Engineer is handicapped by 
the same lack of information that has 
troubled us. 

WUCB, Radio Midway, is a small radio 
station broadcasting to those who live in 
llirce residence halls on the campus of the 
University of Chicago. With minor excep- 
tions the station was cojistructed and is run 
by unpaid students. 

Gforcf. F. TIawic, 
WUCB, Radio Midway, 
Chicago 37, 111. 
(Thanks to yon for ihankin<] us. En.) 



nOIU...Adiustable 

Speaker Networks 
by Uff&fe^^H^ 

• To balance your system 

• To suit any speaker combrnation 

• To improve your present system 

For the firsl tlmc^ nctworiiK and filtcrt^, lo de- 
signed CIS to provide a wide lelect^on of popu- 
lar crodOvers at various, speaker impedances 
—So engineered ct^ lo expand^ wirhoui wasle 
or obsolescence, ihc loui^ reproduction of 
2-woy Prtd syslcmt. The buili-in versa- 

tility of thctc units allows you lo ossemblfi 
systems that suit your own laste^ operoting 
condilionin and budget. 




Another engineering achievement of ^ 
LOUDSPEAKERS, inc. f 

so SOU1H k'ENSICO AVErJUE. WHUE PVAINS. N. Y. 
Ask For Progreisive Speaker Exponsion 
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NOW 

easier for 
you to get! 



Partridge Trail? form trs are now Vicing sold by 
exclusive (Uiilribmors from local slock UcpolB 
throiigliQiil the U.S.A. For specifications, 
prites, and ihe name of the distributor in 
your area, \^Ti(tc to: — 
Partridge Trail8forDi*irj* Ltd., 
cjo Britisli "Eleclronie Sales Co., Ine*, 
23-03 45lh Rond, Long Island City 1, N.Y. 

.\moiig the transformers readily avnilable is 
the Paclridge Type CFB 'C Core. RuiU to 
the very higbcsl stundards, the CFB repro- 
duces full A.F. range with lowest distortion. 
Leakage inductance lOmH. Power np to 
fiOW from 22c/s to 30Kc/a. Price S43.75. 



Partridge CFB 



Audio Transformer 
Leads the way in 'C* CORE technique! 

The CFB Ifi alfto flvailablc, aesifjnation T/CI' iv'illi each hatf prlni a ry lapped at -13% of liirn?. 
Exactly what vou want for ampjificr described by Joscpb Marsbnil, "AUDIO ENGINEERING'*, 
January 1954 and for other )i lib limbed circuits. 

ALSO AVAfLABLE 
TYPE W.W.F.B. 

BuiU lo ihc fimo^iH Willlnnisoii ^I^ lti ficjil ion unrl iivjil- 
ublc in a w'nic range of it]i|>cJiin(-i;s. Stoontlury irtp-indillf 
hruu^'Ht oi»t lo ci*:lit ."^fpuriii.- sections of i:quiil 
LmpcdaDCC. Vrlcc $27.75. 



TYPE U.L.2, 

A v.p- Ttiiiirrornirr of 'C* Cote <]c5if:"» ypccificully 
ilesiyjii;*! for rt-uily liigb qunti^y A.F, ru^ruduciii 
L-qiiii)Tiirni. Ent^h hiilf priiimry is brought oul 5<*pDrjttely 
ii> posl^ iiiid lappcil nt '1^% tutu?. Prrct- S^-M* 




PARTRIDGE TRANSFORMERS LTD 

T O L VV O R T H ■ ■ SURREY ■ • ENGLAND 





k LONG-PLAYING (331^ R.P.M.) HI-FIDELITY ^^^^h^ 

COMPLETE TO THE LAST NOTE! — 




No Strings ^ 

Attached! Ha Need ia Buy Any 

Other Retards Iver} Full Advantages of Trial Membership 

ALL S mastsrpiccci for Cinlv 51. Performed by 
world-famous urtisfj.. Cu5iorn-:ccordt.d on puc- 
cst vinyl, Reprodiice<i wiih a ronal fidelity cncom- o . 
pa&sing ibc entire rayjge of haman hearing (50 to 
15,000 cycles,) This a mixing olTcr made only 
to demonstrnfc superb quality of our rccordiiifis; 
and to show you advantages of trial membership. 
HOW CLUB OPERATES— \Vc .ulviso you monLbly 
of nirw rt- 1 casts. Those you want urc- stnt you fur 
I'KtiE zr.nl. A/icr ^ day.^' lisi(.'nmg — oi)Iy ttic records 
yoii dvL'nic ro lit\"f>. a re (jitlcd you ;ir iln" low mcinlTc;]- 
ship prfLf <){ jl.dB pet di&t {avcingc' pl:iyin;|i time -40 
niin.> . You 5.1 vt' % rhc osual rc-iail pr[i:c! This "ijivc- 
iway" ofTti' can obviou!»Iy n<H he kepr open indtfi- 
niiely. MAIL COUPON NOW wliilc supply lasjs. 
Full nioncy-bAi:k guarantee. 



"Unfinhhed" Symp/iony (tia. B) 

BEETHOVEN 

Rums of Athens {Match and Choir} 

MOZART 

PiatiQ Concerto in E flaf 

BACH 

Toccata and fugue in 0 Minor 

WAGNER 

Die Meisiersinger PreluAe, Att 1 

MOUSSORGSKY 

Nighl on Bald Mountain 

BRAHMS 

Academic Festival Overture 

DUKAS 

Sorcerer's Apprenyke 



I TI1D Muiiinf Mpficrpiccc Satisfy, Inc., Dspt. 8S-2 
I V/em 6l3l Street, Htw York 2i, N. y. 

I Enclosed Is $1 In /y// Dnymeni for the rcc;i>rdinff« 
of B mastct pieces ]]£lcd. Enroll nii: »d iil:il nienihcr.- 

IPrivircger: No purchant ob'.ijf^lion cv^rl Advance 
iioticc of j"ele:i5es. 5 dny tree triiO on any discs. 

II iniLj." reject rocoi-dp bcfo:e or ixlicc rccetpi: may 
cancel niembcraliip at tinie. For fulUTc l.p, 
I discs T kCL'p, nl liny only ji^gij each plus shipping' 
■ NariiL' 



AddlOs; 



I City ,State.....-.....,H..w^. 

. Canada, atjdrdsi: $aS Bathurst St., Torontc 4. Ont. 

L-a <ta^ — — — ^ as _M ^| 
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BOOK REVIEWS 

Ei,ECTU0A(.C!ij* i R S, Tiic Analysis of Trails - 
ductioii aiid its lltstorical Backgrouml. j 
By Frederick V. Hunt, Gordon McKay, 
Profes.sor of Applied Pliysics, ilarvard 
University. Harvard University Press. 
Jolin Wiley & Sons, Inc., New York. 
260 pages, illustrated. 1954. $6.00. 

Fricuds and acQuaiiUanccs of Professor 
Hunt will not be particularly surprised tii 
find in tliis volume the most wortliwliiie 
assembly of information on tlie subject at 
hand yet lo he published in a single text. 
Those who have not enjoyed the good 
fortune of the professor's acquaintance will 
find surprise in the intelligent presentation 
of information both thcordtical and prac- 
tical, so arranged that it is of equal interest 
to the designer and the i)roductioii man. 

In other words. Professor Hunt has 
demonstrated once more his acute ability 
to sift through all available information 
on a Kivcn subject, and present the bulk 
of its worthiness in a volume of practical 
size and excellent readability. 

Although the entire field of electroacous- 
tics is covered wiJh both tlioroughncss and 
authority, particular interest will be found 
in the chapter dealing with electrostatic 
speakers. First presented commercially 
some thirty years ago, when it svas gen- 
erally known as a "condenser'' speaker, it 
was found to be impractical on three scores: 

( 1 ) need of excessive polarizing voltages. 

(2) lack of suitable dielectric material for 
separation of the movin.5 diaphragm and its 
stationary back-plate, and (3) inability to 
reproduce low frequencies. Re-evaluation of 
the electrostatic speaker in the light of 
iriaterials available today has nidlified the 
first two weaknesses, while the decision to 
use it only as a tweeter has mitigated the 
third. In addition lo covering these points. 
Professor Himt discusses the relative merits 
of utilizing single- and double-sided polar- 
ization of the moving diaphragm. 

Equal thoroughness is accord«l tlie de- 
sign and construction of other electroacoiis- 
tic devices such as dynamic speakers antl 
various tvpes of nncrophones. 

— W, K. R 

VaLVKs vok A.F. Amplikieks, hy E. Roden- 
hui.s. Philips Technical Library, N. V. 
Philips Glocilampenfabriekon. Ehtflhoven, 
Nederland. Dist. in U. S. bv Elsevier 
Press. h>c., ISh E. S2nd St.. New York 
28, N. y. and 402 Lovett Blvd., Houston 
6, Texas. 155 pp.. 97 illus. 1%=}. $2.25. 

While wriuen witlh the Philips line of 
tubes til niirid, the iviiormatioii m this svna.V. 
book is worthwhile for the amateur con- 
structor regardless of the line oil tubes used. 
The ttrsi chcipter covers general b'nVis on 
amplifier construction, with special consid- 
eration to the mounting; of components, 
asseinbly, wiring, and ;general information. 

Components and circuits, aiiid their effect 
on tube performance are discussetl in Chap- 
ter S, and the last chapter is devoted to 
presenting the details of eight complete 
amplifier.'; ranging from a siiitple 3-watt 
unit suitable for the smallest installations 
up to a IflO-watt anijjlificr, witli two ex- 
cellent ,^5-walt models beiiip iivcluded. 

Althintgh much af the information is 
specifif for t)ic Pliiilips tubes, as vioiild be 
expected, .inyoinc who uses fiul>c> at all 
would certainlj: find the hook xs'cll wor'ilri 
readiriR^, ant! the ideas presented tlierein 
might well hear consideration to the ama- 
teur as wet! as the commercial amplifier 
builder, in spite of typographical errors 
throiighout. 

—R. G. 
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NEW PRODUCTS 

(jrom page 4R ) 



• Concertoxie Tape Recorder. Alt huiigh 
(ItiBigiKid (iiisentlally lor hou^i.^ ;intl senii- 
[>rof<iSiKion;Ll use. che new C4>^ ice none 
Model 20/20 embodies vii tutilly ;iU of the 
features usually found only in profes- 
sional tape recorders. Amou^^ these fea- 
tures Mio: Use of ]0^-in. reels without 
extension mms; a head mount with pro- 
vision for up to five heitds; three motors, 
including a two-speed induction motor for 
direct tape drive, and a db meter. 

Frequ^;iicy response permits usenblc sij^- 
nal from 20 lo 20,000 eps at 15 ips, with 
duller and wow less than O.I per cent 
rms. The 20/20 ia available with speeds 
of either 7^4 and 15, or and 7 ips. 

rt Ib supplied normally with dual-track 
heads but may be had with -sinyle-ivack 
heads on special order. Rewitid and fast- 



220 cartridge has iinpi^>ved [.-h:ii:ictcrisi.us 
which repviiseiK n measuiiilile advaiice in 
cartrjdg^es of thi« type. Frenuency re- 
sponse i-s fiat tn 17,000 ep.^ with a gradual 
roll-off which i-esults in eonstant over-all 
response covering t]»e entire audio range. 




forward speed permits transferring a 
2400-ft. spool of tape in elthev direction 
in le.ss th^in one minute. Manpfiiclured by 
Berlant-Coucerione, 4 9i7 W- Jefferson 
Blvd., Los Angeles 16, Calif. 

* (}-£ £quipinezLt Calolnet, Both handsome 
and funtioniLl is the new hi-fi efjulpmenl 
ca'ttinet iiccnlly announced by General 
Elootrie Oompanyj Elcclronien Pnrlc» Syra- 
oiise. N. Y, Desic^ned as a companion piece 
Uf G-K's hi-A speaker enclosure, the 
equipment cabinet is finished on all four 
sides and can be used as a divider unit, 
as a piece of chairside furniture, or to 
occupy wall space. The top coinpartmeni 




hoh2s thip tuner, preamplifier, and record 
player* Two lower compartments are de- 
sig'ned for housing a power amplifier and 
for record :^torage. The recnrd compart- 
ment can be opened from either side. The 
cabinet will acconiodatu all leading; iu;ike« 
of higii-fideUty con.ponent-s, a«d is sup- 
plied with IB m o va b 1 e blank mCiW u ting 
pi*nc3s. 

• Improved ralrcliiia Cartridge. Con- 

Sitruottid on the high-compliartce moving- 
coil tn*i^)C)ple, the new Falrohild Series 




A 4- to fi-db increase in jjigiial lev^il i>ver 
that of earlier Pairchild models simpliDe& 
installation in any hi-fi music system. 
The 220 is available for cither micro- 
groove or 7S-rpm records. Pairchild Re- 
cordings Equipment Company, l&4th St. 
and 7th Ave., Wbitestone. iN. Y. 

• Qonette Cryat&l Microphone. Kanious 
throughout other parts of tlie woild, the 
Roue tie Type B-1 10 microphone is now 
being introduced in the U.S.A. by Ron- 
ette Acoustical Corporation, Importers. 
Tbi,s unit Is designed -spGcifically for 
clear speech, and Is exoouent for ^r\y 




corTimu fiication iiT">V>licat.ion as wcVi aS 
for public address and paging systems. 

The output level, when worlnng into 
a 5-meg lr»ad, is 1 millivolt per iniciobar: 
the response curve when working into 
the recommended lO-meg. load is Hat 
from 20 to lOOO cps, and rises gradually 
to a 20-db peak at about JOOt) cps. then 
drops gradually to normal level, and ex- 
tends lo lJi,000 CPS. Attenuation of bass 
response for incisive speech qunlity may 
be obtained by u.*^ing loads as low as 
0.22 n^epr; any intermediate degree can 
be obtained by varying the load re- 
sistance. The microphone is semi-dlrec- 
tional in <;haractoristic, and represents a 
source impedance of 2200 lu^f. The dia- 
phragm is aUiiniTUnn, nnd ih<^ r^pse i« nf r\ 
high-impact plastic in eitlier tvoi-y or 
blfick, or a roiubination of brvi.h. The 
crystal unit Is vacuum sealed, and is 
fully guaranteed for use in iroi^iea! 
countries. For further information on 
the complete Ronette line, address Kon- 
ette Acoustical Corporation. 1X5 P':'Oiit 
Street, New York 5, N- Y, 



MIRACORD 

XA-100 

ks fhe 




The only spindle that 
treats your precious 
records with the care 
they deserve. No more, 
"out-of-round" cente 
holes. No rumbles- 
no wow. 



THE MIRACORD XAIOO 

is 'or sale at all leading distributors 
throughout the United States. It you 
arc interested in High Fidelity you owe 
it to yourself to see and hear this 
remarkable instrument. 




P/^ PUSH BUnON CONTROI. 

Every operation of this remarkable 
changer it simply contrclled by four 
push buHons 

P/ud PAUSAMATIC 

hiaw you COR aufomoticalty preset tlio 
time lapse between record changesy 
from 5 seconds to 5 minufes 

p/ud ALL THESE FEATURES 

• No Wow. 

• No rumble. 

• Intermixei 10" and 12" records, 

• Interchangeable plug-In heads. 

• Ball-bearing-suspended lurntabl-o 
and tone arm. 

• Adjustments wifhouf tools. 

• Rubber mailed turntable. 

• A(| 3 speed settings controlled 
by single Icnob. 

• Shipped complete wtth Teads and 
plugsy ready to play. 

AUDIOGERSH 
CORPORATION 

23 Park Place, N. Y. 7, N. Y. 
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QUALITY DESIGNED 
by . 
i) tnaranfz \i 



There was o clearly defined purpose in developing ihe Mari3nl7 Audio 
Consolelte: to create o coritrol unit embodying odvonced design think- 
ing coupled wilh the besi ovoilable componenis ond finest conslruction 
technique. The resulls have more thon justified this extra effort ond 
cere. For practical efficiency ... for sheer quolity of perlormonce, the 
Morontz Audio Consolelte is unmotched by any uni! on ihe morfeer. 

These are (he features; ■ 7-position Seleclor Swiich ■ Conlinuously Variqbfe Boss 
and Treble Conlrofs • IndependenI Turnover and Rollofl Controfs • Loudness Com- 
pensotor' (does rot offect'volumel • High Ftequency Cutofl Selector • Frequency 
Response^ 17 1o .40,000 cydes ^Idb • Negligible IM Disiortion (less liion ,03% 
at 2-voli oulput). 

User's Net Price complete with tubes ond cobinet ^155 
Chassis l;ess cabinet! ovailable ot lower cos! 




Wherever Fine Audio Equipment is Sold 



Write for Comp/e«e Details: 

S» li- maVHMktX 44-15 Vernon Boulevard, L. I. C. 1, N. Y. 



HERE IS TELEVISION 

FOR YOUR 
HIGK FIDELITY 
SOUND SYSTEM 



Designed and cuslom-buitt to operate 
through your high fidelity amplifier , 
and speaiker system (or independently, 
if you wish). In this way, you enjoy 
the VIDEO quality of Tech-Master's 
advanced 630-type design and the 
AUDIO quality of your own high 
fidelity system. 




TECH-MASTER 



Designed for use with Home High Fidelify Systems 



GOLD MEDAL 
TV CHASSIS 



iltustrated Brochure Upon Request 

TECH-MASTER CORPORATION 

75 Front SIrcel, Brooklyn 1, N. Y, 



JAPAN GOES HI-FI 

(from page 23) 

diminishing, will continue to remain a 
factor until the Japanese-manufactured 
components of Japanese desig^n are more 
widely accepted by the Japanese them- 
selves. 

The newly formed Tokyo Chapter of 
the American AiKlio Engineering So- 
ciety is rapidly talcing the initiative in 
establishing engineering standards, ar- 
ranging Audio Fairs, and in providing 
a medium for publication and discussion. 

r'rom November 27tli to December 
5fh, an Audio Fair sponsored by the 
Nippon Audio Association was held in 
Tokyo with a total attendance of more 
than 55,000 persons. Forty nine manu- 
factm-ers participated with display 
booths at one of Tokyo's largest depart- 
ment stores, the Matsuya. 

Technical papers were presented by 
members of tlie Audio Engineering So- 
ciety, and numerous demonstrations of 
Hi-Fi components were givisn. One in- 
teresting experiment involved a three- 
channel sterophonic broadcast by radio 
stations— JOKR, JOFR. and JOQR. 
Since tlie broadcast was made on stand- 
ard broadcast frequencies, the general 
public participated by merely using 
three receivers and loud-speakers spaced 
around a room. 

In order to provide optimum demon- 
stration facilities for the exhibiting 
manufacturers, a special hstening room 
wa.s constructed for the Use of the ex- 
hibitors. With this arran°:ement, loud- 
speaker silence was maintained in the 
display area, and each company was 
assigned a short demonstration period. 

The Japanese are great music lovers 
as evidenced by the very crowded Tokyo 
auditoriunis featuring both classical 
and jazz concerts several times each 
week, and by the immercus publications 
devoted to music. Along the Ginza, in 
Shimbashi, and in other riight-club areas 
of Tokyo, Yokohama, Kobe, and Osaka, 
one can hear the nightly strains of 
nothing hut American dance music being 
played by Japanese orchestras. It i,'; 
necessary to move out into the country 
to hear the purely Japanese Odori dance 
music. 

Barring a major political unheaval in 
the Far East, Japan can be expecterl 
soon to become a large producer of hi-fi 
parts, and with improved component 
engineering hi-fi has an excellent chance 
to outsell and outclass other electronics 
industries in Japan. 

It is a safe bet to predict that within 
the near future no self-respecting Jap- 
anese coffee shop in Tokyo (of which 
there are thousands) will be witliout ,t 
hi-fi system to soothe its music-hungry 
patrons ! 



LOOK FOR US 

at the 

Audio Fair • Los Ange!e.s. 
Alexandria Hotel, Room 54E 

AUDIO 
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MINIATURE PREAMPLIFIER DESIGN 



(jrorn page 21 ) 



equipment. Therefore, it becomes en- 
tirely feasible to use only a treble rolloff 
control with a maximum droop of 15 
to 20 db in a system with an adjustable 
boost. Once set for a giveu equipment 
lineup, the boost adjustment need not 
be altered. The range of net adjustment 
can be seen in Fig, 2. 

The Miniature Preamplifier 

The sinipiilications made thus far can 
be carried out in a spectacular manner. 
To illustrate, a very satisfactory pream- 
plifier was constructed with a single 
tube ! However, two tubes are used in 
tlie tmit shown in Figs. 3 and 4 to bring 
the midband gain up to a more accept- 
able level for general use. Output with 
die two-tube arrangement is 2 to 3 volts 
with a lO-mv input, as compared to 0.5 
volt output with a single tube (triode- 
pentode). 

At first glance, the schematic Of 
Fig. I may be somewhat confusing. 
Aside from tlie obvious functions that 
a closer study will reveal, there are 
sevci'al hidden effects derived from care- 
ful component arrangement. Perhaps the 
best manner of description would be an 
over-all picture and then a clarification 
of the details. 

Three input jacks are provided. One 
is for a magnetic cartridge or micro- 
phone and the other two accommodate 
normal high-level, high-impedance de- 
vices. The 6'-position selector switch 
performs the following; 



Pas. Namp 

1 Phono 1 

2 Phouo 2 



Normal phonograph 
position 

Phonograph position 
{or moderately noisy 
records 



3 Phono 3 Phonograph position 

for very noisy records 

4 Microphone Position for using a 

low-level microphone 
in phonograph jack 



5 Radio 



6 Auxiliary 



Radio tuner 

Television sound or 
tape recorder 



Positions 1, 2, and 3 retain the ampli- 
fication of the first stage, keep a refer- 
ence equalizer in the circuit and control 
the upper limit of frequency response. 
Position 1 yields a flat response, while 
2 and 3 furnish cutoffs at 12 db per 
octave starting at about 6 kc and 4 kc 
respectively, by resonating tlie capacitor 
switched across the input grid with the 
inductance of the pickup. 

Although one is inclined to shudder 



at the prospect of a 4-kc limit to re- 
sponse, the effect is not the same unde- 
sirable one that would be obtained with 
a filter of much higher slopes-say 30 
db per octave. Using 4 and 6 kc with 
the simple, well known filter arrange- 
ment shown in the schematic affords 
most effective removal of record noise 
and distortion with a tninimuni apparent 
loss of highs. 

Position 4 retains only the 200-times, 
flat-freqviency-response amplification of 
the first stage. The remaining two posi- 
tions, 5 and 6, switch the radio and 
auxiliary inputs directly to the second 
stage. The reference equalizer is not 
effective in these last tliree positions. 

Bass Circuit 

Most of the burden is carried by the 
second stage. Variable bass boost is 
achieved by selective feedback from plate 
to grid. The plate circuit is loaded with 
the series arrangement of Ri:, Rn, and 
C>i. Output is taken through the treble- 
control potentiometer. This configura- 
tion forms the backbone of the circuit. 

In the phonograph positions, Cu is 
effective. In other positions, it is shorted 
to ground. While in the circuit, it pro- 
vides the reference equalization curve. 
Not .so readily apparent is the fact that 
this capacitor in conjunction with Rn 
and forms a jrequeiicy-sensitive 

load on the second stage. This causes 
the amplification to rise somewliat with 
lowered frequencies. Therefore, the feed- 
back bass control is exceptionally effi- 
cient and gives about 6 db more boost 
tiian would normally l)e e.xpected. As 
an added result, the equalization curve 
approaches the theoretical ideal. This 
gives additional boost with a straight- 
lined 6-db-per-octave slope instead of 
the usual rounded and depressed curve. 

There is further advantage to this 
circuit arrangement. Treble rolloff is 
easily accomplished, but more significant, 
cable capacitance can be fully offset! 
This eliminates the need for a low- impe- 
dance output such as a cathode follower. 
Theoretically, the upper response can 
be in the megacycles if desired. 

With an additional step, complete 
treble control is obtained. By overcom- 
pensating the cable capacitance, the 
upper frequency response can be boosted 
to any acquired amount. An adjustable 
trimmer C« performs this operation. 
The rolloff circuit is designed to give 
a maximum attenuation of about 20 db 
at 10 kc. The range of control thus af- 
forded is complete for most imaginable 
circumstances. 

There are several other design fea- 
tures worth noting. Couplitig constants 
are chosen to give a fairly steep attenua- 
tion below 20 cps, providing a good 
measure of rumble and fivitter elimina- 
tion. At higher volume-control settings, 
the balance between the two branches 



PERFORMANCE 



MIRAPHON 

XM-110 




"The MIRAPHON XM-llO now 
offers true aphonic performance; 
It has been created especially for 
the most exacting of High Fidelity 
connoisseurs. A manual player 
offferlng the utmost in listening 
enjoyment. 

tbouLU GUeok 

THESE FEATURES: 

n n No WOW; no rumble. 

□ n Ball-beoritig su«pent)ecl torn- 

table and tone arm. 

□ n Flneertip odjustment without 

tools. 

D □ 4 po)& malar 

Q D Specially eonslructed plug-la 
head fo accommodate user's 
choice of cartridge. 

□ □ Shipped complete with leads 

and plugs, ready fo play. 



Arrow Elcclromc:) 
M.\IK<i AM AUMO FAIE 

S-A CORTLANDT ST.; HEW YORK?, N.Y. 
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ot the feedback bass-control network is 
upset and bass droop is effected at the 
extreme lower settings of the bass con- 
trol. Should additional droop be needed 
for a phonograph input, the selector 
switch can be set to the microphone 
position. To place FM reception on a 
par with recorded material, the 75- 
inicrosecond de-emphasis network at 
the output of most receivers can be 
bypassed. 

Since the input stage is non-frequency- 
sensitive, maximint! signal-to-huni is 
re-alized. With the bypassed cathode 
arrangement, hiun is extremely low, 



With careful wiring and appropriate 
regard to grounds placement (mainly 
a matter of returning the heaters to a 
separate and lower-than-signal ground) 
hum can be reduced to 60 or 70 db 
below signal level. 

Pentode operation in the lirst stage 
favors signal-to-noise ratio as compared 
to an equivalent triodc because of the 
low input signal. Distortion is somewhat 
higher. Even so, it is a matter of arguing 
trifles. Distortion is not discernible at 
any le\'el. Measurements indicate the 
order of 0.2S per cent at the overload 
point and .05 per cent with iiormaJ 
Setting.^. 



HERE'S WHAT flUU 
SAYS ABOUT THE NEW 



V 



FQHOFLUID CARTRIDGE... 



RONETTE T0-284P 
PICKUP CARTRIDGE 

Intere^l in phonograpli pickups has never 
abated, and with the introductvon o( each 
new one there is spcrulalion as to the pcr- 
?or<^»,i<:e and its 

Tests recently made with the Eonelte 
TD-2S4P crystal cartridge indicate that it 
would serve well (or high-qvaljiy I'liono 
reproduction, and to sll indications this 
seems to offer some rfefiiifle ^^""'^8"; 
The cartridge has relatively lov, ontpe^ 
(or a crystal-using the Dubbmgs D-IUU 
lest record llie measured output » 
1 megohm load on the 3M0-CPS band .s 80 
mv-but the other cliaraclens.ics of tlie 
pickup more than make up tor this. Whe 
workiiig into a load of 1 niegohn. the 
frequency response <ii the pickup from tlie 
esf tands of the D-IM test record show 
L res^nse which is down 4 <^b at .^0 c|«^ 
and fiat lullii" tl db from lOOO to 5000 
CPS and with a gradual rolloff from 5000 
to 10 000 c,>s of 5 db. Tlius. when worknig 
into a flat amplifier, this pieki.p would re- 
produce tlie RIAA <^^r%'f^'T]'aiS^\. 
rolloff of approximately S db al 10,000 cps 
and a boos, of db at 50 cps-botll of which 
would be easy to obtain with typical lone 
control circuits- , 
If the rariridge is worked into a load 
of 0 12 ni.-gs, the low-frequency curve lol- 
lops alnicsl exactly ilie bass-boosi cliarac- 
(eristic of IhL- RI.\.V curve, and the per- 
iomiance above 1000 cps remains (lie same 
as with die higher load Tins mtOT^ that 
the cartridge performs almost exact j as a 
constant-velocity device, and would wo W 
correctly with most preami>hfiers u tne 
input resistor were eha.iped to 0.12 megs. 
Curves o- these measuremenis are shown in 
/•It; 8 The daslied line is the response into 
a 1-mcg load; the dot-dash line is the re- 
.pon<e into a 0.12.mcg load; and the dolled 
iiiie is the rcsiionsc when feeding mlo V.^ 
mcc load. The solid line is the RI.'VA elrar- 
acterislic— drawn so as to permit direct 
comparison. Thus it is seen thai the lou- 
freqnelicj- performance can be contro led 
quite readily by choice oi the load resistor 
The Cook ititormodulalion test record 
shows no measurable distoriioii on either 
the two bands, both of winch were re- 




Flo 8. Performonce eurres for the Ronette 
TO-284P crfltal corlnd9e. 

corded with 100 and 7000 cps and at two 
different levels. This. was to be «pcctcd, 
considering the exceptionally clear, qual t> 
of reiiroduction on listening tests. Mo meas- 
orenicnls were made on the 7&-rpm s dc 
of the cartridge, but " is >o be expected 
that ihc performance would be equivaleii . 
The construction oi the cartridge is sucn 
that the idle stylus is not aciifflted by the 
olaviog stylus, and conscuncnlly does not 
ntroduce the usual dip in the response 
curve which is the result of the resonance 
of tlic free stylus waving in the air, 

Tlic cartridge can he mounted in any 
dcsiri-d arm. Slyli are readily changeable, 
and the pickup is neat and ^^^ctive in 
aupearance. The arm and carlridge track 
the lour lowest-lewl tracking-lesi grooves 
of li e Dubbings r(..cord with a stylus force 
of 6 grams; an increase to 7 grams ;s re- 
quired for pcrfecl tracking on the + lb 
band which corresponds ta a stylus velocity 
oi al-er 25 cm/.scc. Thus for almost any 
LP record satisfactory tracking would re- 
sult from a stylus force of 6 grams. 

Since the Rouetle cartridge is a crystal 
it is not susceptible to hum pickup from 
niaKiielic lields-an advantage when used 
with some of the lower-priced turmable. 
whi:li have this irouble. This wou d make 
it especially stliUble for use with the small 
4.S-ri'm changers, which are infamous lor 
their stroini; hmn field. , ■ ■ i 

1; direct listening comparison tins pickup 
proves Ihal it is "ot ucc.ssary for ^„cry6 at 
>ickup to luve the typical "crys al .sound 
odrii referred to by Mr. .Ca.iby in h s 
\,iD,(, ETC column, and it is probable 
thai most listeners would cnmmeiil on liie 
"clean" reproduction oblaincd. 



RONETTE ACOUSTICAL CORPORATION 

1 35 Front Street, New York 5, N. Y. 



Much remains towards siniplificatioti 
of the means of controlling sound repro- 
duction — particularly for home use. It 
is hoped that future trends in audio 
equipment design will be to accomplish 
the necessary results in a more concise 
manner than has been oliserved to date. 

Parts List 

C, .003 Hf, 400 V, paper 
Ci, Ci, C,t .01 uf. 40D V, paper 

Ci,. Cv 25 )if, 6 V, electrolytic 

Ct, Ck O.I luf, 400 V, papfir 

Ct, C„ .002 jtf, 4C0 V, paper 

C, 200 |i(if, 400 V, ceramic 

Ct .02 nf, 400 V, ])apcr 

C„ 100-SOO RLif, adjustable 

Cm. 400 nfif, ^00 V, cerainic 

/i, J J> phono pin jacks 

R,. R„ 27,000 ohms, >4 vi^att 

R, 6800 ohms, yi vraii 

R, 4700 ohms, 'A Walt 

Ri, /<*!. 0.1 meg, 1 watt 

Rih Rii 560 ohms, watt 
R,, Ru 0.33 tneg, watt 
7^,, R„ 0.1 meg. watt 
Ri 1.0 meg, 'A watt 

Rie O.S-meg poteiitioiiK-ler, linear 

Rn l.O-meg potentiometer, lineaT 

/?.„ 0.1 -meg iJotentionieter, linear 

iRiy and R„ assembled from IRC 
Concentrilcit components) 
Swi 2 ijolc 6 pos. switch. Malltii'v 

3126J 
V,. V. riAU6 



POUGHKEEPSIE SOCIETY 

(from page 25) 

offer advice on problems presented lo 
them both before and after the meetings. 

Occasionally we have a '':sale and 
swap" session where arrangements are 
made between the members for the sale 
or exchange of equipment or compon- 
ents. We also distribute to the members 
at times, blueprints of circuit diagrams, 
spisaker enclosures, and the Hike, so that 
those who wish to "do it themselves" 
c;in enjoy the added stimnUtion of indi- 
vidual accomplishment. 

The Poug'hkeepsic Atidio Society has 
been successful financially, its anetnbers 
!>ave benefited through their acquisition 
of knowledge as to the sj'stejii com- 
l)onents, why they arc necessary and 
how to operate ttiem to the best advan- 
tage, and last but by no means leasit every 
tnember has been able to advise and 
assist in the education of newcoiners '^o 
the high fidelity fold. 

This is only the begiiiniug~Tenieniher 
that only 30 years have passed since 
the electron tube and the microphoot 
and loudspeaker have made pos.sible 
the lecording and playback ot a full 
symphony orchestra. 

High fidelity in its true sense of 
faithful reproduction or sotmd, with 
wide range and low distortion, will con- 
tinue to iinpro\-e a.s the years pas;; and 
the best way for the increasing ntiniber 
of interested nmsic lovers to keep p;ice 
with this progreiss would .seem to be 
through adult educatiort as sponsored 
by Audio Clubs or -Societies. 
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K:ym/(y ///em/ 

SPEAKER 

for only ^9.S0 




"the little speaker with the big voice" 

You v^on't believe it, but 

Audto Response— S5 to 16,000 cps. 
Spenlcer Comp&neiits— 8 inch hoa 
drrver \tv 36 incl> exponential horn, 
3^/^ inch tweeter and ipeciall/ de- 
jigned crosiover network. ImpedoncS! 
8 ohms. 

Cortstruction — Korino veneers fin- 
ished in Blonde, WoJnut, Mahogany 
or Ebony hand rubbed lacquer. 
Wrought iron legs. 

Unique Feqfures— Curled, not fold- 
ed, exponential horn(l%o( formula). 
Multiple flare formulo {potent applied 
for). Passive phasing chambers. 2j|db/ 
octove ocousticol crossover. Distributed 
throat choracterislic (not found else- 
vifhere). 

Siie— 19 x \2 X 9 inches. 

Other Stan White Cabinet Speakers 

LeSobre— 24" x 15" x 12", Frequency 

Response: 40 to 1 6,000 cycles 79.50 

Esquire— 30" x 24" x 16", Frequency 
Response: 30 to 16,000 cycles.. 1 94.00 
Hi-Fi— 4' X 30" x 20", Frequency Re- 
sponse; 20 to 16,000 cycles 495.00 

4-D— 5' X 3' X 2', Frequency Re- 
sponse: 15 to 16,000 cycles 994.00 

• 

See your high fidelity distributor or 
write - J 



INC. 



^1 



ELECTRICAL RESONANCE 

(jrom page 29) 



Variation of equivalent shunt com- 
ponents ill proportion to "i- c;m iilso be 
shown by means of vectors, as in Fig. 5. 
Tbe relationsliip between Vr and / is 
constant, by Olim's law. The relation- 
ship between P'l. and / is propoi tional to 
frequency, .so tan 0 ^ i/io. The length of 
OVr and 01 both vary as sin 0, and 
0B = 01 sin 0. So OB, the in-pbasc com- 
ponent of current, varies in propor- 
tion to sin- 0. For small values of 0, Ian 

0 and sin 0 are sensibly the same, (This 
can be shown by consultation of tables 
if the necessary mathematical proof is 
not convincing, Thi£ means that the in- 
phase component of current varies in- 
versely as the square frequency, provided 
Vr is small (not necessarily very small) 
compared to Fi.. Or the equivalent shunt 
resistance varies directly as the square 
of frequency. 

The Complete Circuir 

Having clarified the reference of 
equivalent values in series and shunt 
components of resistance, this can be ap- 
plied to the complete resc)nanl circuit, 
either by means of vectors or the / tech- 
nique — -both have their advantages. 

Figure 6 shows the vector diagrams 
for equal reactance, which approximates 
to maximum impedance if r/coL is small, 
and for zero phase shift of unity power 
factor. The diagram of (a) is for equal 
reactances, /;.', equal in length to /c, 
representing the current that would (low 
in L ill the absence of resistance, when 
the voltage V would appear directly 
acro.ss it. By .similar triangles, reduction 
of the voltage across L to Vi. due to the 
drop Vr reduces the current in the com- 
bination to //., Combination of h. and /t 
gives the resultant /, which is not in 
phase with V. 

The diagram of (b) represents a con- 
dition obtained by a slight drop in fre- 
quency. This reduces Ic slightly and in- 
creases /;, to the new values shown as Ic' 
and //,". The quadrature component of 
///' is eqtial to Ic' so that the resultant 
/' is in phase with V. 

Now consider the relative lengths of 

01 and 01'\ this is illustrated in Fig. 
6(c), if /c remained constant and 
were increased without changing its 
phase angle until its quadrature coii.po- 
nent equalled /«, OF would bear the 
exact relationship to OI shown in (c) 
But Ic reduces this change by approxi- 
mately half, and the change in /r, is re- 
duced to approximately half but 0 also 
changes, so that //. and V i. remain at 
right angles. The net result is that 01' 
has aoproxinialely the relation.ship to 
01 shown in (c) and //' is part of the 
locus of the I vector. Obviously, within 
the appro.ximation made, 01 is the short- 
est length of /, representing maximum 
impedance. 

Using the / technique the expression 
for / is obtained : 




MIRACORD 



XA-100 

The superb craftsmanship of the 
Miracord XA-100 permits on/y 
the recording, nof the surface 
vf, noise of the record, to reach 



your eart 



LEONARD 




The Miracord XA-100 comes 
equipped v/lth the "Magic 
Wand" spindle that preserves the 
life of your precious records. 

PUi, ALL THESE FEATURES 

• No Wow. 

• No rumble. 

» Informixfit 10" and 12'' t^totdl. 

• Interchangeable plug-in heads. 

« Ball-bearing-iuspended turntable and 
tone arm. 

• Adfuilments without tcoti. 

• Push button operation. 

• Pou3omatic — the user'* choice of time 
lapie between records from 5 seconds 
1o 5 minutei. 

« Shipped complete with leads ond 
plugs, ready to ploy. 
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lEON ARPyr 

^^^K^XiSS 69 Cerllondt Sf., 

McM York 7, H. Y. COrHondt 7-03II 



SAVE 

25% 



AUI 
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This is oui 

CROUP SUBSCRIPTION PLAN 

Now you, your friends and co-workers 
can save $1 .00 on each subscription 
to AUDIO, if you send 6 or more sub- 
scriptions for the U.S., Possessions and 
Canada, they will cost each subscriber 
$3.00 each, Ya less than the regular 
one year subscription price. Present 
tubseripfioni may be renewed or ast- 
tenileiS as part of a group. Remiltance 
to accompany orders. 



AUDIO is still the aniy publication 

devoted entirely to | 

• Audio 

• Broadcasting equipment 
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The condition for unity power factor re- 
quires the imaginary term to be zero, or 

L~Cr^ 1 

The condition for maximum impedance 
is obtained by differentiating the modu- 
lus of (8) with respect to (o, and equat- 
ing^ to zero, leading to the expression 



LC 



,l!£ 



{10) 



If r/coZ. is small, then r^C/'L is very 
small, being its square at resonance, so 
t!ie expression in brackets reduces to 
unity, making- m^-l/LC, which is the 
condition for equal reactances. 

Other Circuits 

A further variety of circuits can be 
investigated in more advanced treat- 
ments, if desired, of which the simple 
ones in Pigs. 3 and 1 (for parallel re- 
sonant circuits) become special cases. In 
practice, resistance components vary in 
a way more difficult to show than these 
simple laws. Where iron cores are used, 
hysteresis losses have to be included for 
complete representation. Ignoring the 
fact that these losses cannot be repre- 
sented by a constant resistance, even at 
one frequency, as amplitude is varied, 
because the Steinmetz coefficient differs 
from 2, hysteresis could be resolved as 
equivalent to cither a shunt or series 
component whose value varies in direct 
proportion to frequency. So the complete 
impedance and admittance expressions 
for an inductor would take the form 

Z = r + 0)// f ci)'£ + /toL {11) 

and 

F-£, + <oH' + o)^G'-t~ (12) 

where r is actual winding resistance and 
ci>*G is its referred conductance: B, E' 
and H, H' stand for components due to 
eddy current and hysteresis losses, re- 
spectively. Provided the losses are small 
compared to foL, either of tliese expres- 
sions could be used with equal validity, 
and L is almost identical with L'. Where 
the losses are no longer small, choice of 
approximation has to be made with ref- 
erence to the relative values : if r is 
larger than the combined core losses, 
(11) gives the best appro.ximation, while 
if the core losses are the greater, (12) 
is best suited. 

For a simplified approach, which is 
often quite satisfactory, a fixed value of 
loss resistance can be used, but it is best 
to use a series component for the scries 
circuit or a shunt component for tlie 
shunt circuit, as in Figs. 2 and 3. This 
approach ignores the possible difference 
between impedance maximum or mini- 
mum and unity power factor frequen- 
cies, but otherwise involves less error 
than the use of Fig. 1 for the shunt cir- 
cuit. 

Other Variables 

So much for treatment considering 
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the frequency as the variable. In prac' 
tice, sometimes L or C (or even R on 
occasion) is varied to bring the circuit 
to maximum or minimum impedance at 
a fixed frequency. If either of the simple 
circuits Of Figs. 2 a:id 3 are used, maxi- 
mum or minimum impedance and unity 
power factor occur coincident with the 
condition for variation of frequency. But 
with the circuit of Fig. 5 and other 
practical circuits, conditions do not co- 
incide. 

Using' the conventional arrangement 
of Fig. 1 as an example, the condition 
can be found by differentiating the mo- 
dulus of (8) with respect to L or C and 
equating to zero. For variation of L, this 
gives 

= -^[1 + VITC^I (13) 

or for comparison with the other con- 
ditions. 

For variation of C, the condition for 
maximum impedance is 



Fig. 6. Vector dia- 
grams for (a) equal 
reactance, which ap- 
proximates maximum 
impedance, and (Wi 
for unity power fac- 
tor in circuit of 
Fig. 1. 



condition, there is the natural frequency 
of the circuit, which requires the solu- 
tion of a differential equation. Only a 
closed loop can be considered here, so 
there is nO question of scries or parallel 
circuit. HovvCver, the position and char- 
acteristic of the resistance will affect the 
question. For the circuit of Fig. 3 the 
natural frequency will be the same as 
resonance, but with the circuit of Fig. 1 
the well known frequency 
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4L' 



(IS) 



—7; = mL + — r 



or 



1 
'LC 



(14) 



(140) 



which is the same as (9) for unity power 
factor in this case, but need not be in 
practical circuits because there may be 
other components of resistance. 

Besides all these possibilities with re- 
sonant circuits under continuous-wave 



is derived. The difference from other 
frequencies can be understood from the 
fact that the steady-state cases have 
energy supplied to the resonant circuit 
to maintain oscillations, whereas the 
natural fretjuency appears when an 
initial store of energy in one of the re- 
actances is delivered up to the resistance 
element during oscillation of energy be- 
tween the circuit reactances. 

Figure 7 shows the relevant steady- 
state frequencies for the circuit of Fig. 
1 ; f is where the reactances are equal 
and is sensibly the same as maximum 
impedance for this arrangement; f is 
the frequency for unify power factor, 
and f the frequency for equal current 
in the two branches, which has lictle 
practical significance. Its value can 
easily be found by equating the moduli 
of the expressions for current in each 
branch, giving 
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Fig. 7. Curves rele- 
vant to the reso- 
nance of the parallel 
circuit of Fig. 1 with 
constant applied volt- 
age. 
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Tlic natural frequency is midway be- 
twten f and f''. 

Just a word &boM dynamic imped- 
ance. In tire circuit of Fig. 3 it is ob- 
viovisly simply R. In the circuit of Fi(/. 
1 it is nsiialiy tieiined as the ittipedaiice 
at Lmity power factor, or when the cir- 
cuk is resistive. SiilKtittUinj;^ (9) int(j 
the rtal [jart oS (8) (which niJikes the 
itiiagiruiry part lero) gives 

/ Cr L 

T7=V'i=-r or Z'J= — , (I/) 

the latter form being the familiar one. 
The maximum impedance, found by sub- 
stituting- {10) into (S) |:ives i: slightly 
higher impedance but it is not resistive : 
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It is hoped that enough has been stated 
to show that a new approach to re- 
sonance is dvie. Attention has been con- 
fined to three basic circuits. Similar 
results appear on introdticing a sUimt 
resistance component to the inductance 
in the series circuit, which also has prac- 
tical significance, but more detail of 
these possibilities has not been given in 
an endeavor to avoid obscuring tiie for- 
est with frees. 

The approach hereiji suggested has the 
advantage that the initial simple circuits 
ct /-Vfy.r. 2 and 3 both conveniently bring, 
all the critical frequencies together. The 
fact tliat other circuits deviate can easily 
be realized by converting them to equiva- 
lents of these forms. The resistance val- 
ues will then possess a frequency char- 
acteristic which shows why maximum 
or minimum impedance will differ from 
the frequency for unity po^ver factor or 
ill-phase condition. 

One more point the author WfOtlld like 
to put forward: it concerns the defini = 
tion of Q. It is often taken as essentially 
associated with a resonant circuit. Brit- 
ish .Standard 204: 1943, No. 1152 (c), 
gives the Q factor of ;i coil or capacitor 
as the ratio of the reactance to ilie series 
resistance (italics author's). The author 
suggests that the relation between the 
imaginary and real coniponent.is of its 
impedance or admittance would be a 
more widely applicable definition. 
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a. T. (Hudy) Bozak, manufactures- of 
BozAk liifi-h-qualUy apeaker.s, retiovts that 
incveasing^ business has his uomiiany's^ 
new Dni-ieii, Conn., i>lant ne^tring eaiiaolty 
operation . . . John J, O'Connor, for many 
yeai'-s one of Broadway's outstanding" 
newspaper men. has been appointed edilor- 
in-nbief of 'The Musician's Guide", the 
musi^; industvy's Standard reference book 
, . . Sol A. Cohan has been named bead of 
the technical publl<^ationsi group of the 
Instrumentation division of Ampex Cor- 
poration . . . Dr. l>oniilil B. Sinclair has 
been appointed vice-pcftstdent for engi- 
neering" of General Radio Company — be 
joined the company in 103*i, and since 
10-10 has been serving as chief cn(^lneev, 

Xiawrence m. Heineman, president of 
Permoflux Corporation, announces a new 
e?:ecuLlve alignment aimed at "i-e-eu- 
forcinp: the management team." Th*; 
new executive e"roup consisis of R. S. 
Penton^ vi<^e-president in charK^e of nales 
and enplneerfut? ; ITewbei-g'T man- 

ag'er of manufacturing, and Edward 
■Watonnuld^r, adminisirati ve mnnag'er. 
Additional changes at Perrnoflux find 
Saw Hymazi, formerly chief ens"ineer, 
filling the newly-created position of chief 
commercial enjrineer, while the chief en- 
pineer'S spot is taken over by Walter 
!Padfrfit, formerly of Motorola and Ray- 
theon* 

K^nnath S . Brock, f or m or 1 y sa 1 e s and 
advertising manager for a number of 
prominent electronic mannf a^'turinjj com- 
panies. ha^> been named to that position 
wiJ.h nrowning; Laboratories, Inc. . , , 
New executive appointments ot Chicago's 
Allied Radio Corporation include Sta-nley 
A. Banni, who bus been named comptrol- 
ler; Goodwin G. Mills, manager of the 
electronic kit department, and Ijeonard B. 
PresklH, product development manager. 

\'ewly-ol(;cted ofiicer^; of the We-st Coast 
Klectronit! TVrannfacturGi's Association aro: 
President, H. Myrl Steajrns, executive vice- 
president of Varian Associates; viec- 
pi'oeidant, Cfrramcir Yai'broTig'h, assititant 
manager of the American Microphone 
Company; secretary, D.. C. Duncan, vice- 
president of Helipot Corporation; Treas- 
urer, Calvin K. Townsend, vic(i-president 
of Jennings Radio Manufacturing Com- 
pany . . . Dr. Vincent SaJniont manager of 
Stanford Research Institute's sonic sec- 
tion, has been appointed editor of the 
"Journal of the Audio lingineerinj? So- 
ciety-" lie succeeds ^ewis S» Ooodfrlaud 
who Is now editor of "Noise Control," a 
new journal published by the Acoustical 
Society of America. 

Harold Bills, general manager of 

British l^leclronic Sales Compfiny, Long 
Island Cily.N. Y., has taken over Tiational 
sales reprci;entation of the Hritisb-made 
B-j tone arm. Other products bandied by 
the company are Partridge transformers. 
Painter attenuators, and Preb p:ids ajid 
mixers . , , This column hereby extends 
its apologies to Irawronce BpBteiii> sales 
manager of University Loudspeakers, Inc., 
for having turned bis job over to Irving" 
G-veane, University's new advertising and 
sale.s promotion manager, in last month's 
report. Forgive ? 




CUSTOM-CONTRACT 
PRODUCTION 

Anderson 
Metal Products, Inc. 
Box 716, Brattleboro, Vt. 



Now* Iry 

new Series 220. 
3nc8 




Hesr what you've 
been misslnjg! 

Only Fairchild's Qcwly-imjirovei! f»iBfhig 
coil design as feanired in this brand new 
cartridge Series 220, can offer such ouistand' 
ing performance. Only this amazingly ac- 
curate, high-compliance cartridge can bring 
your records to such iull, dramatic life! 

LOOK AT THIS 

FREQUENCY RESPONSE CURVEI 
-REQUENCY I 



FREQUENCY IN CYCLES PER SECOND 

|i5S 




Virtually no distortioo— uniform response up 
to 17,000 cycles, with slow roU-off beyond. 
No peaks or jagged response curves mean 
00 rough sound or unnatural harshness. 



And. a 

^rffecf mate--- 




2ao Series 
Transcription 
Arm 



Match your canridge to the finest arm! Low- 
mass and resonance-free, Fairchild's 280 
Transcription Arm allows the cartridge 
aJone to life all the tone color from your 
recordings. Superb precision balance and 
engineering assure perfect mid-gtoovc track- 
ing, always. And, any standard cartridge 
plugs in easily— performs bettei^with this 
versatile Fairciuld 280! $24^'' 



RBGORDIHG, 
EQUIPMENT" 



9th AVE. i 154th ST., WHITESTONE. N. Y. 
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America's most] 
complete line 



ROTARY 
P^OWER 
SUPPLIES 



1^7 ■ 



ROTARY POWER 
IS BEST 

The "clop- clop" of 
"O/d Bcsa" gave 
Grondma's buggy ride 
more vibrofion ihan tho 
smooth Rofary PoW6r 
of iadoy'i modern au- 
lomobf les. ROTARY 
POWER Tj best for mo- 
bile rad[Of too . . . 
ond for aU IX: to AC 
conyer«ion . , . smoorher 
, . . more cfeipendable. 





C TO AC CONVERTERS 



For operating tape re- 
corders, dietofing ma- 
chin-Qs, omplifiers ond 
olhcr 1 10- volt radio'' 
budio devices from DC or sloroge baHcriet. Uted 
by broadcast studios, program producers, eHeC' 
utivei, salesmen and olJier 'Afield worl(Qrs'\ 




i-VOlT GENEMOTORS 



The prfiferfcd power sup- 
ply for 2-Way mobile radio 

insto I la t i o ni . Operates ^ 
from either 6 or l2-volt botterics. CofTer Gcna- 
molors ore standard equipment in leading makos 
of autO; oircroft, railroad, ulilily and morino 
«Oi1lm u n Ictit io n s . 



CHANGE-A-VOIT DYNAMOTORS 



Operates 4-volf mobile radio 
itsts from 12-vori automobile 
bolteries . . . also from 14, 32 
and 64-v-oll batMry power. 
One of many Carter Dynomo' 
tor models. Mode by the 
world's largest, excloiivo man- 
ufacturer of rotary power sup- 
plies. 

BE SURE ... BE SATISFIED 

AC con bo produced by revers- 
■ rig the flow of DC, like throw- 
ing a switch 720 time* o sec- 
ond. But ROTARY converters 
aeiualfy gcncrato AC vahugu 
from an altornator, same as 
otifity stations. That Is why 
ROTARY power ij sucVi dean 
AC, so dependable . . . essen- 
tiol ^or hash-free operotion of 
recorder* from DC power. 

MAIL COUPON Tor iiluitrated bulletin 
with compfete mechanical ond 
elecfricat specifications and Dertormancc 
charts. Corter Motor Co., Cfilcago 47, 




0 



r • 
I 



CARTER MOTOR CO. 
I 2648 N. Maplew«od Ave. 
I Chicago 47, lllinoii 



iPleaie jend Illujirated literatu/e conloining com-| 
iplere infarmal'ion on Q Carlor "Cuslom" Con-i 
|Vert«rs ond Q Oynamofor Powei Suppliei J 

I NAME I 

i Address | 

' City ,. Stale I 

U..._ J 
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The New 

MT-1M PRESTO-SPLICER 
for WELDING TOGETHER 
14" MYLA and acetate tapes 
viriihout cement or adhesives 

• Diagonal cut capable of with- 
standing 3 pound pull 

• Inaudible wi1h playback amplifier 
gain at maximum 




$67 F-O.B. Facfoi7 
Sample splice and brochure on request. 



phestossal £ 

3727 33rd St., Long Island City 1,N.Y. 



...before it TALKS 

...is the way our doctovs put 
it — "Our chances of curing 
cancer are so much better 
when we have an opportunity 
to detect it before it talks." 

That's why we urge you to 
have periodic health check- 
ups that always include a 
thorough examination of the 
skin, mouth, lungs and rectum 
and, in women, the breasts 
and generative tract. Very 
often doctors can detect can- 
cer in these areas long before 
the patient has noticed any 
symptoms. 

For more life -saving' facts 
phone the American Cancer 
Society office nearest you, or 
write to "Cancer"— in care of 
your local Post Office. 

Americaa Cuacer Society 
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Admittedly, tlic performance quality of a 
loudspeaker depends upon design and 
construction. But wc know that you intend neither to design nor 
build one. You will select one irlready designed and 
built. And when you sit bock to an eveniiig of musical enjoyrrtent, 
the chances are you won't be thinking of flux density, 
impedance or cone suspension. 

Certainly, the facts and figures are available for 

Goodmans High Fidelity Speakers ... and we know 
they will impress you. But, the point we make is that you 
select ijotir speaker as you intend to use it... 
not on paper but by critical listening. The more 

ciitical you are, the more confident are we 
that your choice will be Goodmans— for the be5t 
reason in tlie wovM—hecause they sound better. 

Complete Service Facilii'ws mainlained jot your convenience 

Sold by leading Sound Deafcrs ■ Pricei Slightly H'fflh«r on Wes» Coast 

,^J^'sui(^'<!^ ^or Ctim-phte LUerature, wriie to: 

ROCKDAR CORPORATION 215 East 37th Sireel, New York 16, N. Y. 




/ Murk II 
I! AXIOM 2i 
12-incti 
>-i" 20 wotis 
;/ 30.15.000 cpl 

$72.95 



www.americanradiohistorv.Gom - 
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COMPONENTS STOCK 

Hems behw and 650 of fieri in our catalog A. 



HERMETIC SUB-MINIATURE 
AUDIO UNITS 

These are the smallesf hermetic audios made. 

Dimensions ... 1/2 x 11/16 x 29/32 , . . Weight.8 oz. 

TYPICAL ITEMS 






Application 


MIL 
Type 


Pri. Imp. 
Ohms 


Sec. Imp. 
Ohms 


DC 'n 
Pri MA 


Relponse 
±2 lib (Cyc.) 


Mu. level 
dbm 




Input to grid 


TFIAIOYY 


SC 


62.500 


0 


150-lO.OOD 


-fl3 




Single pIMe to single 
grid, 3:1 


TflAlSYY 


10,000 


90,000 


0 


300 -10, 000 


+13 


H-32 


Single plate to line 


TF1A13YY 


10,000- 


200 


3 


300-10.000 


-f 13 


H-33 


Single plate to low 
(mp&dance 


TF1A13YY 


30,000 


50 


I 


300-10.000 




H-3A 


Single plate to low 
Impedance 


TF1A13YY 


100,000 


60 


.5 


300-10,000 


-i- « 


His 


Reactor 


TF1A20YY 


100 HenrieS'O DC. 50 Kenries-1 Ma. DC, 4,400 ohms. 


H-3G 


Transistor interstage 


TF1A15YY 


25,000 


1,000 


.5 


300-10,000 


+10 


'Can be u&ed with higher source Impedances, 


with corresponding reduction in frequency range and current 




COMPACT 
HERMETIC 
AUDIO FILTERS 

UTC standardized filters are for 
low pass, high pass,' artd band 
pass application in both inter- 
stage and tine impedance de- 
signs. Thirty four stock values, 
others to order. Case 1-3/16 x 
1-11/16 X 1-5/8-2-1/2 high 
. . . Weight 6-9 oz. 




HERMETIC MINIATURE 
Hi-Q TOROIDS 

.' MQE irnits provide high Q, excellent stability end 
mioliniiin hum pickup in n esse only. \/2 x 
l-im X 17/32 . - . weight 1.5 oi. 
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TYPICAL ITCMS 
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E Tin- 


-SB— 1 


% ' 





SUB-SUBOUNCER 

AUDIO UNITS 

UTC Subouncer and sub- 
subouDcer units provide ex- 
ceptional efliciency and frequency range in'-miniature 
size. Constructional details assure maximum relia- 
bility. SSO units are 7/16 x 3/4 x 43/64 . . . Weight 
1/50 lb. 

MA D.C. 




Tyfg N«. 


tnrtueUnet 


DCMn. 


MBM 


7 


mil}'. 


t3S 




'20 






M«-S 


40 


mhy. 


SO 




VA 


mhy. 


35 


MflE-IO 


J, 


hir. 


17 


HQMl 


. i 


hy. 


12 


MDE-tS 




t. ■ 


7 ',, 
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OUNCER CWIDE RANGE) 
AUDIO UNITS 

Standard for the industry for 15 yrs., these 
units provide 30-20,000 cycle response in a 
case 7/8 dia. x 1-3/16 high. Weight 1 oz. 

TYPICAL ITEMS 



lypE 
No. 


Application ' 


Prl. Imp 


Sec. imp 


0-1 


Miiie, pickup or line to 
1 gfid 


50, 200/250, 
500/600 


50,000 


0-4 


Single plate to 1 grid 


IE, 000 


60,000 


0-7 


Single plate to 2 grids, 
D.C. in Prl. 


15,000 


95,000 


0-9 


Single plate to line, 1},C. 
in Pri. 


1S,00Q 


SO, 200/250, 500/600 


0-tO 


Push pull plates to line 


30.000 0)1 ms 
plate to plate 


5U, 200/250, 500/600 


0-12 


r^ixlng and matching 


50, 200/250 


50. 200/250, 500/600 


0-13 


Reactor, 300 Hys.-no D.C; 


50 Hys.-3 MA. D.C, 6000 oHms 



LET US MINIATURIZE YOUR GEAR. 

SEND DETAILS OF YOUK NEEDS (or SIZES and PRICES 



Type 


Application 


Level 


Pri. Imp. 


In Prl. 


See. Imp. 


Prl. Bes. 


Sec. Re:, 


•SSO-1 


Input 


+ 4 V.U. 


200 


0 


250,000 


13.5 


3700 




50 




62,500 






SSO-2 


Interstage /3:1 


+ 4 V.U. 


10,000 


0-.25 


90,000 


750 


3250 


'SSa-3 


Plate to Line 


+20 V.U. 


10,000 


3 


200 


2600 


35 






25,000 


1.5 


500 






SSO -4 


Output 


+20 V.U. 


30,000 


1.0 


50 


2875 


4.6 


SSO-S 


Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C. 


Res. 








SSO-6 


Output 


+20 V.U. 


lOO.OOO 


.5 


60 


470O 


3.3 


•SSO -7 


Transistor 


+10 V.U. 


20,000 


.5 


SOO 


850 






Interstage 


30,000 


.5 


1.200 




125 



' Impedance ratio is fiiced, 1250:1 ror SSO-1, 1:50 for SSO-3. 
Any impedance between the values shown may be employed. 



HERMETIC 
VARIABLE 
J INDUCTORS 

tA*--" ^ These inductors pro- 
• vide higfi Q from 50- 10.000 

cycles Y/ilh exceptional stability. Wide in- 
ductance range (10 - 1) in an extremely 
compact case 25/32 x 1-1/8 x 1-3/16 . . , 
Weight 2 oz. 

TYPICAL ITEMS 

TYPE Mo. Win. Hyi. Hbib Hyi. Mm. Hyi. DC M» 



Is 
































H 







































KVC-1 


.002 


.00$ 


.02 


IDC 


liVC-3 


.011 


.040 


.11 


40 


HVC-5 


.07 


.25 


,7 


20 


Hvc-e 


.2 


.6 


2 


15 


HVC-1Q 


7.0 


25 


70 


3.5 


HVC-12 


SO 


150 


500 


1.5 



I- 



r 1, 



UNITED TRANSFOR 

130 Vnrlck Sfml, N*w Y«i)c IS, U. ¥. • EXrORT OIVlSiOH. 13 E. 40i)i St., 



Yolk 1*, H. 1 
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